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SUMMARY 


A  need  for  guidelines  covering  the  methodology  for  bus 
transit  planning  in  small  urban  areas  is  well  documented. 
This  need  is  further  evidenced  by  the  large  number  of  small 
privately  owned  bus  systems  that  have  been  forced  out  of 
business  due  to  declining  revenue. 

This  study  presents  a  bus  transit  planning  process 
and  provides  alternatives  to  the  city  for  conducting  various 
phases  of  the  planning  process.   The  information  for  the 
guidelines  was  obtained  from  current  literature,  bus  transit 
studies,  and  discussion  with  persons  active  in  the  bus 
trans  it  field. 

The  study  can  be  helpful  to  an  understanding  of  the 
conduct  of  transit  studies  or  the  evaluation  of  studies 
provided  by  consultants.   In  general  the  information  in  the 
report  should  prove  useful  to  anyone  interested  in  studying 
the  transit  planning  process  for  small  urban  areas. 


HOW  TO  USE  THIS  STUDY 


In  reviewing  this  report  the  reader  should  recognize 
that,  while  the  material  presented  can  be  useful  in 
planning,  conducting  or  evaluating  a  bus  transit  study  it 
should  not  be  construed  to  be  an  official  guide  to  follow 
nor  does  it  proport  to  be  all  inclusive  in  its  scope. 

The  study  does  provide  a  broad  treatment  of  many 
facets  of  bus  transit  planning.   It  also  attempts  to  give 
an  insight  into  many  of  the  actions  that  an  area  planning 
organization  should  consider  or  take. 

The  reader  should  refer  to  the  Urban  Mass  Transpor- 
tation Administration  for  current  information  regarding 
Federal  Support  Programs. 


NTRODUCTION 


In  the  past  only  the  larger  cities  in  the  United  States 
were  concerned  with  bus  transit  planning.   Bus  transit  was 
necessary  in  these  large  cities  because  of  the  large  number 
of  people  dependent  upon  it   and  because  of  the  rapidly  in- 
creasing congestion  on  the  highways  which  were  unable  to 
carry  the  large  number  of  vehicles  in  the  peak  periods. 

Many  cities  under  200,000  population  were  completely 
auto  oriented  and  those  which  had  a  bus  system  were  not  ex- 
periencing congestion  problems  similar  to  the  large  cities. 
Generally,  the  bus  systems  in  these  smaller  cities  were  pri- 
vately owned  and  operated  and  provided  efficient  service  as 
long  as  the  system  was  profitable. 

This  situation  has  changed  in  many  cities  throughout 
the  United  States.   More  and  more  small  privately  owned  bus 
systems  have  been  going  out  of  business  due  to  a  sharp  de- 
cline in  revenue.   Thus,  many  cities  have  been  forced  to 
take  over  these  faltering  bus  systems  in  order  to  provide 
service  to  those  people  in  the  community  who  depend  on  the 
system  for  transportation. 

In  order  for  the  city  to  improve  the  bus  system  and 
operate  it  more  efficiently  it  is  necessary  to  obtain  data 
upon  which  to  base  recommended  changes.   In  many  cases  the 


city  manager  or  engineer  is  put  in  charge  of  the  study.   This 
may  mean  that  the  city  conducts  its  own  study  or  that  the 
manager  or  engineer  oversees  a  study  conducted  by  a  consult- 
ing firm. 

In  either  case  it  requires  the  manager  or  engineer  to 
be  knowledgeable  about  transit  planning.   In  many  cases  the 
manager  or  engineer  lacks  this  knowledge  and  he  has  to  seek 
information  on  transit  planning,  especially  what  to  do  and 
standards  to  be  met.   This  requires  collecting  sources  and 
sorting  out  pertinent  information. 

A  search  through  any  good  transportation  library  would 
indicate  that  much  has  been  written  concerning  transit  plan- 
ning.  However,  further  investigation  would  show  that  much 
of  this  information  deals  with  planning  in  the  large  metro- 
politan areas.   Also,  many  of  the  techniques  and  procedures 
were  developed  for  use  in  large  metropolitan  areas.   This 
does  not  mean  that  they  cannot  be  used  in  small  urban  areas 
but  in  many  cases  the  techniques  and  procedures  must  be  ap- 
plied d  i  f f erentl y . 

The  main  problem  with  the  present  information  is  that 
in  many  instances  each  publication  only  covers  one  or  two 
phases  of  the  planning  process.   For  the  person  in  charge 
of  transit  planning  in  the  small  urban  area,  this  means  re- 
viewing numerous  publications  in  order  to  cover  the  complete 
planning  process.   Not  only  is  this  inconvenient  but  it  is 
confusing;  particularly  to  someone  who  is  not  familiar  with 
the  transit  planning  process. 


This  report  studies  the  information  necessary  for 
transit  planning  in  small  urban  areas  generally  under  200,000 
in  population.   The  contents  cover  the  complete  planning 
process  from  public  acquisition  of  the  transit  operations  to 
implementation  of  the  plan. 

There  are  a  number  of  reasons  for  looking  at  small 
urban  areas.   This  appears  to  be  the  place  where  most  of 
the  future  bus  transit  planning  will  be  done;  for  approxi- 
mately 80  per  cent  of  the  existing  intracity  bus  transit 
operations  are  located  in  cities  under  200,000  in 
population.   Most  of  these  companies  are  privately  owned 
and  operated.   However,  as  the  profit  potential  of  transit 
declines  these  companies  are  forced  out  of  business  and 
cities  are  forced  into  the  transit  business. 

It  is  at  this  point  that  the  city  decision  makers  need 
clear,  concise,  and  complete  information  on  the  various  al- 
ternatives available  to  solve  the  city's  transit  problems. 
This  report  attempts  to  discuss  the  procedures  that  can 
provide  much  of  the  information.   It  should  be  emphasized 
that  the  procedures  will  not  make  the  decisions  for  the 
city,  rather  they  will  present  the  necessary  information 
so  that  the  decision  makers  can  decide  what  path  the  city 
should  take  in  solving  its  transit  problems. 


CHAPTER  I.   MANAGING  THE  STUDY 

The  purpose  of  this  section  is  to  describe  the  frame- 
work and  organization  of  personnel  to  conduct  a  bus  transit 
study.   However,  before  beginning  the  city  must  make  several 
major  decisions. 


MAJOR  DECISION  #1 :   Is  the  city  or  a  consultant  going 

to  conduct  the  study? 

This  is  an  important  decision  for  the  city  as  it  will 
determine  the  organization  of  the  study  and  the  personnel 
required.   This  should  not  be  a  hasty  decision  but  should  be 
the  result  of  an  extensive  analysis  of  the  city's  personnel 
and  resources.   Some  of  the  more  important  considerations 
are    1 i  s ted  bel ow . 
Things  to  Consider 

1.   The  reasons  for  conducting  the  study. 

Is  there  a  desire  to  make  minor  changes  in  the  existing 
system  or  are  major  changes  desired?   What  are  the  general 
goals  and  objectives  of  the  city  in  providing  public  trans- 
portation?  Is  there  a  need  to  involve  the  public  and  to 
create  more  public  awareness  concerning  bus  transit? 

These  are  just  a  few  of  the  questions  the  city  should 
consider  in  trying  to  determine  the  reasons  for  a  study  and 
what  is  expected  from  the  study. 


2.  Does  a  planning  body  exist? 

The  city  should  look  at  the  personnel  in  the  planning 
department  and  the  qualifications  of  each.   What  type  of 
work  has  the  department  done  in  the  past;  was  it  satisfac- 
tory?  What  is  the  present  work  load  of  the  department? 
Could  personnel  be  made  available  for  work  on  a  bus  transit 
study  and  for  how  long? 

If  a  planning  body  does  not  exist,  is  there  a  desire 
to  establish  one?   Does  the  state  have  a  planning  agency  that 
can  provide  some  assistance? 

3.  Legal  constraints  to  setting  up  a  planning  body. 
If  a  need  exists  for  the  establishment  of  a  planning 

body  what  are    the  legal  restrictions?   What  area  is  to  be 
served  by  the  planning  body;  city,  county,  etc?   What  polit- 
ical areas  and  agencies  will  be  concerned  with  the  transit 
s  tudy ? 

4.  What  facilities  and  city  personnel  are  available? 

Check  with  all  city  departments  to  find  out  what  facil- 
ities are  available  such  as  computers,  calculators,  drafting 
equipment,  etc.   Check  on  the  work  loads  of  each  department 
to  find  out  what  personnel  might  be  available  for  assisting 
in  a  transit  study.   These  personnel  would  include  people 
from  the  engineering  and  various  departments  such  as  the 
welfare  and  health  departments.   People  with  experience  in 
different  areas  can  provide  beneficial  advice  for  the  transit 
study.   People  with  experience  in  the  following  areas  can  be 


of  (peat  help:   engineering,  planning,  sociology,  statistics, 
economics,  law,  coding  and  keypunching,  drafting,  interview- 
ing, and  general  office  work  such  as  typing,  shorthand  and 
filing. 

Is  there  a  university  nearby  whose  faculty  may  be  con- 
sulted and/or  facilities  used?   Are  there  commecial  or  in- 
dustrial establishments  that  could  provide  assistance? 

5.   Has  a  transportation  study  been  conducted? 

This  is  an  important  question,  for  if  a  study  has  been 
conducted  within  the  last  five  to  ten  years,  it  might  provide 
valuable  information  for  the  transit  study.   This  informa- 
tion can  save  the  city  time  and  money  if  it  can  provide  data 
on  the  travel  characteristics  of  non-transit  users  and  also 
data  concerning  land  uses  and  traffic  generators. 

A  word  of  caution  is  necessary  here.   The  city  must  make 
sure  that  the  above  information  is  readily  available.   In 
many  cases  only  aggregate  data  is  available  as  a  final  report 
It  will  be  necessary  to  obtain  individual  data  such  as  tally 
sheets  and  matrix  trip  tables.   In  some  cases  these  are  in- 
cluded as  an  appendix  to  the  final  report.   In  any  case  the 
city  must  check  to  see  what  information  is  available. 

If  the  city  planning  department  conducted  the  transpor- 
tation study  then  the  information  is  probably  in  the  planning 
files.   However,  if  a  consultant  conducted  the  study  this 
information  may  or  may  not  be  in  his  files. 


6.  Time  available  for  the  study. 

In  general,  a  consultant  can  complete  a  transit  study 
in  less  time  than  it  will  take  the  city.   This  should  not  be 
surprising  since  the  consultant  has  the  necessary  personnel 
and  is  organized  for  this  type  of  work.   However,  it  is 
false  to  assume  that  it  will  cost  the  city  less  if  a  consul- 
tant does  the  study.    In  many  cases  it  will  cost  the  city 
more,  and  1t  may  take  the  consultant  as  long  as  for  the  city 
to  conduct  the  study. 

7.  Is  financial  assistance  available? 

Before  deciding  who  is  to  conduct  the  study  it  would  be 
wise  to  see  what  federal  or  state  assistance  is  available. 
No  matter  if  the  city  or  a  consultant  conducts  the  study, 
the  city  might  qualify  for  a  technical  studies  grant  from 
the  Urban  Mass  Transportation  Administration  (UMTA).   A  tech- 
nical studies  grant  could  cover  up  to  two -thirds  of  the  costs 
for  transit  planning.   Also,  if  the  final  study  meets  the 
UMTA  requirements  the  city  may  qualify  for  a  capital  grant 
for  the  purchase  of  new  equipment,  buildings,  etc.   Since  the 
requirements  under  which  UMTA  operates  may  change  from  year 
to  year  it  is  best  to  contact  UMTA  at  the  beginning  of  the 
study  to  make  sure  that  the  study  will  fulfill  their  require- 
ments . 

The  considerations  listed  above  are  not  meant  to  be  all 
inclusive.  Rather  they  are  used  to  help  the  city  set  a  pat- 
tern for  its  thinking  concerning  a  transit  study  and  who 
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might  conduct  it.   In  some  cases  the  city  may  do  most  of  the 
study  and  contract  certain  parts,  such  as  the  interviewing 
and  data  tabulation.   In  the  end  the  final  decision  must 
rest  with  the  decision  makers  of  the  city. 

Listed  below  are  some  of  the  main  advantages  favoring 
the  use  of  a  consultant  or  city  personnel  for  conducting  the 
transit  study. 
Advantages  of  Consultant 

1.  It  will  take  less  time  to  get  the  study  initiated 
and  completed. 

2.  Consultants  generally  have  some  of  the  best  pro- 
fessional personnel  in  the  field. 

3.  Consultants  generally  have  access  to  the  most 
recent  data  and  techniques  used  in  the  planning 
field. 

Advantages  of  City  Personnel 

1.  Generally,  the  personnel  involved  are    more  concerned 
with  the  city's  transit  problems  and  their  solution 
than  is  a  consultant. 

2.  The  political  and  social  problems  that  are  present 
in  the  city  and  their  effects  are  more  evident  to 
the  people  living  within  the  area. 

3.  Public  awareness  and  involvement  is  generally 
greater  than  if  a  consultant  conducts  the  study. 
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4.   After  completion  of  the  study  the  information  and 
techniques  used  in  the  study  are  still  available 
as  well  as  the  personnel  who  conducted  the  study. 
This  can  be  helpful  in  the  implementation  phase. 
This  is  particularly  true  if  changes  need  to  be 
made  in  the  final  plan  during  implementation. 
The  above  listing  is  not  at  all  complete  but  it  puts 
forth  the  major  advantages  for  having  a  consultant  or  the 
city  conduct  the  transit  study.   Again  it  must  be  emphasized 
that  the  final  decision  rests  with  the  city's  decision  makers 
Their  decision  must  be  based  on  what  the  city  desires  and 
its  capability  to  fulfill  those  desires. 

Consultant  to  Conduct  Study 
If  the  city  decides  to  have  a  consultant  conduct  the 
study,  then  its  next  task  is  to  choose  a  consultant. 


MAJOR  DECISION   #2.   Which  consultant  should  be  hired? 
Choosing  a  consultant  is  not  an  easy  task  but  the  fol- 
lowing guidelines  set  forth  by  the  International  City  Mana- 

2 
gers '  Association  should  prove  helpful. 

Selection  of  the  Consultant 

The  first  step  in  securing  outside  aid  is  to 
define  the  general  nature,  type,  and  scope  of  the 
problem,  list  the  technical  resources  available 
locally,  and  decide  what  outside  technical  services 
are  desired.   On  the  basis  of  these  general  speci- 
fications, inquiry  concerning  consulting  services 
can  be  made  of  a  number  of  consulting  firms  and 
agencies.   The  firms  should  be  invited  to  state 
their  interest  and  availability,  and  to  offer  sug- 
gestions as  to  possible  modifications  of  the  pro- 
posed consulting  service  program. 
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Where  the  consultant  expresses  interest  in 
the  undertaking,  he  should  be  required  to  indicate 
at  least  generally  how  the  project  would  be  staffed, 
scheduled,  and  otherwise  conducted,  and  to  provide 
appro pridte  references  in  jurisdictions  previously 
served  and  examples  of  reports  prepared  as  well  as 
estimates  of  the  probable  cost  of  professional 
services  to  be  rendered.   After  analyzing  replies 
and  making  inquiry  of  references  it  is  advisable  to 
hold  interviews  with  representatives  of  several 
firms.   The  prospective  consultants  might  be  asked 
to  cite  all  projects  they  have  performed  rather 
than  a  few  selected  undertakings. 

Inquiry  could  then  be  made  of  responsible 
officials  who  were  in  office  when  the  consulting 
work  was  done  and  who  have  lived  with  the  results 
of  the  work.   Only  in  this  manner,  except  perhaps 
in  the  case  of  a  limited  number  of  nationally 
known  consultants,  can  the  municipality  assure 
itself  that  it  is  likely  to  receive  technical  ser- 
vices of  the  type  and  calibre  which  it  desires. 
This  check ing-up  process  before  consulting  services 
dre    engaged  is  highly  desirable  from  the  point  of 
view  both  of  the  municipality  and  of  any  reputable 
consul  tan t . 

Since  the  city  is  employing  personal  services 
it  should  be  as  exacting  in  employing  a  consultant 
as  it  is  in  putting  a  top-level  professional  person 
on  its  payroll.   Similarly,  from  the  point  of  view 
of  the  consultant,  anything  which  enhances  the 
municipality's  confidence  in  him  or  his  firm  will 
contribute  to  a  type  of  working  relationship  essen- 
tial to  effective  consulting  services.   Also, 
possible  differences  over  what  is  expected  from  whom 
should  be  resolved  before,  rather  than  after  con- 
sulting services  are  formally  engaged. 


In  the  course  of  using  consulting  services, 

municipal  officials  will  find 

it  profitable  to  pro 

vide 

full  local  cooperation  an 

d  a  maximum  of  compe 

tent 

local  technical  parti ci pa 

tion.   This  can  do 

much 

to  expedite  progress  and 

minimize  the  cost  of 

outsi 

de  service.   In  addition, 

i  t  provides  1 ocal 

employees  with  useful  training 

opportunities  and  a 

val  ue 

ible  knowledge  of  what  was 

done,  when  it  was 

done , 

,  and  what  the  future  operational  requirements 

are. 

Needless  to  say,  this  opportunity  should  not 

be  wasted  by  assigning  to  the 

consultant  any  other 

than 

capable  local  technicians 

. 
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Compe t  i  t  i  v  e  Bidding 

As  in  the  case  of  the  employment  of  other 
types  of  professional  consultants,  such  as  ac- 
countants, architects,  attorneys,  and  professional 
engineers,  it  is  not  desirable  for  the  city  to 
obtain  formal  bids  and  make  the  award  to  the  lowest 
bidder.   There  are  real  advantages,  however,  in 
securing  statements  from  several  consultants  first 
as  to  the  extent  and  kind  of  work  they  would  per- 
form, and  second  as  to  their  estimate  of  the  cost 
of  the  services. 

Fol 1 ow-Up 

The  responsibility  for  following  through  on 
work  done  by  a  consultant  belongs  primarily  to  the 
local  jurisdiction.   Most  of  the  follow-through  as- 
pects of  an  undertaking  lie  beyond  the  authority  of 
the  consultant,  and  even  the  best  consulting  work 
can  be  no  more  effective  than  the  degree  of  follow- 
up  exercised  by  local  officials. 


The  credit  for 

a  s uccessf ul  consul 

belongs  no  more  to 

the 

consul tant  than 

of f i  ci  al s  who  engag 

e  hii 

m .   The  objectlv 

def i  ned  clearly,  an 

d  local  officials  mu 

project  limitations 

and 

the  capacity  of 

staff  for  work  with 

the 

consul tant ,  pro 

sultant  with  local 

faci 

1  i  ties  that  will 

maximum  utilization 

of 

the  consul tant ' s 

preferably  furnish 

some 

1 ocal  parti  ci  pa 

nlcal  grade,  make  exped 

itious  decisions 

ters  which  affect  p 

ro ject  progress ,  obs 

ject  progress,  and 

ma  ke 

known  to  the  co 

dissat is  fact  ions. 

ting  project 
to  the  publ i  c 
e  must  be 
st  recognize 

the  local 
vide  the  con- 
make  for  the 
staff  and 
tion  of  tech- 
on  those  mat' 
erve  the  pro- 
nsul tant  any 


Above  all,  the  authority  and  responsibility  for 
making  decisions  rests  with  local  officials  and  not 
with  the  consultant.   Accordingly,  local  officials 
must  make  decisions  on  all  recommendations,  accept- 
ing them,  rejecting  them,  modifying  them,  or  in  some 
instances  establishing  a  specific  schedule  and  pro- 
cedure for  their  reconsideration.   Also  local  offi- 
cials should  make  known  to  the  consultant  any  dif- 
ficulties encountered  in  the  continued  operation  of 
systems  which  the  consultant  has  developed. 

Once  the  consultant  is  chosen,  the  city's  main  task  will 

be  to  work  with  the  consultant  to  make  sure  the  work  performed 
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is  satisfactory.  The  guidelines  will  be  helpful  in  evalu- 
ating the  consultant's  work.  The  city  still  must  choose  a 
study  director  to  work  with  the  consultant,  and  set  up  its 
advisory  committees.  These  tasks  will  be  discussed  in  the 
next  section. 

City  to  Conduct  Study 
No  matter  who  conducts  the  study,  the  following  impor- 
tant decision  must  be  made. 


MAJOR  DECISION  #3:   Who  is  to  be  the  study  director? 

The  qualifications  of  a  study  director  can  not  be 
standardized.   In  general,  he  must  be  more  of  a  manager  than 
a  technician.   However,  he  should  possess  some  knowledge  of 
the  general  planning  process.   Above  all  he  must  be  able  to 
get  along  with  people  and  communicate  ideas  to  the  politician 
as  well  as  the  technician.   Of  all  the  people  in  the  study 
his  job  will  be  the  most  difficult.   He  must  coordinate  the 
work  of  all  the  different  departments  and  agencies.   He  must 
act  as  the  communications  link  between  the  various  commitcees 
and  the  planning  group  to  insure  that  everyone  is  informed 
of  the  problems  and  progress  of  the  study  group. 

The  full  importance  of  his  job  will  not  be  realized 
until  the  implementation  phase  of  the  study.   If  he  has  done 
a  good  job  of  coordinating  the  work  of  all  groups  and  inform- 
ing all  persons  involved,  especially  the  public,  then  there 
should  be  little  opposition  to  the  implementation  of  the 
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study  recommendations.   This  has  been  the  problem  with  many 
of  the  studies  conducted  in  the  past.   They  have  lacked 
public  support,  due  to  a  lack  of  communication  during  the 
study,  and  have  therefore  not  been  implemented. 

There  are  a  number  of  ways  of  obtaining  a  study  direc- 
tor.  Many  cities  hire  a  study  director  and  others  have 

appointed  a  member  of  the  technical  committee  to  be  the  study 

3 
director.    Generally,  the  study  director's  job  will  be  a 

full  time  position.   This  means  that  it  will  be  difficult  to 

find  someone  already  on  the  city's  staff  who  will  have  the 

time  to  perform  his  present  duties  as  well  as  those  of  study 

di  rector. 

Another  possibility  for  a  study  director  might  be  the 
eventual  manager  of  the  transit  operation.   In  many  cases 
where  a  city  takes  over  transit  operations  from  a  private 
operator,  the  city  must  hire  a  new  management  team  to  oper- 
ate the  system.   If  this  is  the  case,  then  it  might  be 
possible  to  hire  the  transit  manager  to  be  the  study  director 
until  the  study  is  completed  and  the  city  takes  over  the 
operation  of  the  transit  system.   Many  times,  when  a  city 
takes  over  a  transit  system  it  will  make  an  agreement  with 
the  private  operator  to  continue  operating  the  system  until 
the  city  has  time  to  complete  a  study  and  decide  what  is  to 
be  done. 

If  the  new  transit  manager  acts  as  the  study  director 
it  will  give  him  an  opportunity  to  become  familiar  with  the 
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city's  personnel  and  the  public.   He  also  will  become  famili 
ar  with  all  aspects  of  the  study  which  should  aid  him  in  the 
implementation  of  the  study  recommendations  when  he  assumes 
his  duties  as  the  transit  manager. 

A  word  of  caution  should  be  inserted  here.   The  city 
must  be  careful  that  the  study  director  does  not  impose  his 
ideas  into  the  study  over  the  wishes  of  the  advisory  com- 
mittees.  Although  the  study  director  should  be  impartial  in 
his  work  he  none-the-less  occupies  a  very  influential  posi- 
tion. 

There  is  much  discussion  as  to  whether  a  local  person 
will  do  a  better  job  than  someone  from  outside  the  area.       In 
some  cases  a  local  individual  can  understand  some  of  the 
political  and  social  problems  of  the  area  better  but  there 
is  also  the  chance  that  he  may  impose  his  own  prejudices  on 
the  study  group.   The  individual  from  outside  the  area  is 
generally  impartial  and  could  bring  fresh  ideas  into  consid- 
eration,but  this  may  provide  the  possibility  of  some  of  the 
existing  problems  of  the  area  being  overlooked.   Also,  he 
may  not  have  the  self  interest  in  doing  as  good  a  job  as 
someone  who  lives  in  the  area  and  must  live  with  the  results 

Obviously,  there  is  no  single  way  of  obtaining  a  good 
study  director.   Again,  the  final  decision  must  rest  with 
the  city's  decision  makers. 
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Establishing  Committees 
At  the  same  time  and  in  some  cases  before  the  study 
director  has  been  chosen,  the  city  must  set  up  its  advisory 
committees.   There  are  three  committees  which  are    generally 
used  when  conducting  any  type  of  planning  study.   These  are 
a  policy  committee,  a  technical  committee,  and  a  citizens 
advisory  committee.   Each  of  these  will  be  discussed  below. 

Pol i  cy  Commi  ttee .   This  committee  is  made  up  of  elected 
and  appointed  officials  from  all  political  areas  and  other 
agencies  affected  by  the  transit  study.   The  committee's 
function  is  to  set  policy  and  make  the  decisions  concerning 
the  hiring  of  consultants,  the  study  director  and  other  per- 
sonnel.  Also,  this  committee  reviews  the  final  work  and 
sees  that  it  is  presented  to  the  public.   In  many  cases  this 
committee  will  be  set  up  at  the  start  of  the  study  to  make 
the  necessary  decisions  for  the  city. 

This  committee  usually  appoints  a  technical  committee 
to  advise  them  on  the  technical  aspects  of  the  study.   A 
citizens  advisory  committee  is  also  appointed  by  the  policy 
committee  to  advise  them  on  the  public  views  concerning  the 
study.   Coordination  among  the  various  committees  and  the 
study  group  is  handled  by  the  study  director.   There  is  no 
set  number  of  people  to  be  on  the  policy  committee.   The 
main  thing  is  to  have  all  sections  of  the  area  represented. 


Technical  Committee.   This  committee  is  made  up  of  tech 
nical  personnel  such  as  city  and  county  engineers,  planners 
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and  possibly  representatives  from  state  agencies.  Anyone 
with  technical  ability  that  might  be  of  help  to  the  study 
group  would  be  a  good  committee  member. 

If  the  city  is  conducting  the  study  then  the  technical 
committee  will  work  closely  with  the  study  group  making 
recommendations  about  the  type  of  techniques  and  methods  that 
might  be  used  in  conducting  various  parts  of  the  study. 

Generally,  each  agency  and  political  area  represented 
on  the  policy  committee  will  appoint  members  to  the  techni- 
cal committee.   Not  only  will  this  insure  a  good  representa- 
tion on  the  technical  committee  but  the  technical  committee 
member  can  then  keep  his  agency  or  area  informed  on  what  is 
happening  and  explain  the  technical  aspects  of  the  study. 


Citizens  Advisory  Committee.   This  committee  is  made  up 
of  people  from  all  parts  of  the  community.   Their  job  is  to 
let  the  policy  committee  know  what  the  public  wants  and  does 
not  want  in  its  transit  system.   The  main  thing  here  is  to 
get  a  good  representation  of  the  community's  various  interest 
groups  on  the  committee. 

The  main  idea  in  all  the  committees  is  to  promote  com- 
munication between  the  public,  the  elected  officials,  and 
the  technical  personnel.   Figure  1  shows  the  study  organiza- 
tion and  the  relationship  between  the  various  committees. 
Hopefully,  by  communicating  between  these  groups  throughout 
the  study  the  final  recommendations  will  meet  the  approval 
of  all  concerned  and  therefore  have  a  good  chance  for  imple- 
mentati  on . 
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Study  Group  Organization 
After  the  committees  are  established  and  the  study 
director  chosen,  then  it  is  time  to  set  up  the  study  group 
if  the  city  is  going  to  conduct  the  study  itself.   This  is 
the  group  that  will  actually  perform  the  study.   It  is  at 
this  point  that  the  policy  and  technical  committees  must 
work  with  the  study  director  to  determine  what  departments 
will  perform  various  tasks. 

If  the  city  has  a  planning  department,  the  planning 
department  will  generally  perform  the  bulk  of  the  study. 
However,  many  parts  of  the  study  may  be  handled  by  other 
city  departments.   Additional  personnel  might  be  obtained 
on  a  temporary  basis  from  other  city  departments  or  hired 
specifically  for  the  study  team.   Each  department  should  be 
contacted  to  find  out  what  information  and  personnel  will 
be  available  to  the  study  group.   The  technical  committee 
should  be  helpful  in  pointing  out  areas  where  each  city  de- 
partment might  be  of  help. 

It  is  important  at  the  outset  to  establish  lines  of 
communication  and  responsibility  between  the  departments 
working  on  the  study.   Everyone  concerned  must  know  who  is 
responsible  for  each  part  of  the  study  as  well  as  who  has 
the  authority  for  making  the  necessary  decisions.   If  this 
is  not  done  at  the  outset  then  there  is  a  good  chance  that 
duplication  of  work  may  develop  as  well  as  arguments  over 
who  has  the  authority  to  do  certain  parts  of  the  study. 
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Communication  between  and  within  each  group  is  the  key  to 
the  success  or  failure  of  the  study. 

Having  set  up  the  various  committees,  chosen  a  study 
director,  and  organized  the  study  group  it  is  now  time  to 
proceed  with  the  transit  study.  The  study  should  follow  the 
flow  chart  shown  in  Figure  2  .  As  can  be  seen  a  number  of 
activities  will  be  going  on  at  the  same  time.  It  will  be 
the  study  director's  job  to  keep  everyone  informed  of  the 
progress  and  problems  of  the  study  group.  Each  section  of 
the  rest  of  the  guidelines  covers  one  phase  listed  on  the 
f 1 ow  chart . 
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CHAPTER  II.   ESTABLISHING  GOALS,  OBJECTIVES, 
AND  CRITERIA  FOR  EVALUATION 


The  first  step  in  establishing  goals  and  objectives  for 
transit  in  the  community  is  to  determine  what  goals  and  ob- 
jectives, if  any,  have  previously  been  established  for  the 
community.   There  are    numerous  places  to  look  for  community 
goals  such  as  land-use  and  recreational  development  studies, 
transportation  studies,  social  and  environmental  development 
studies,  and  economic  and  future  growth  studies.   Various 
organizations  should  also  be  consulted  such  as  the  chamber 
of  commerce,  businessmens  organizations,  and  other  citizen 
organizations  to  determine  what  community  goals  they  may 
have  established  for  the  groups  they  represent. 

It  is  necessary  to  determine  the  existing  community 
goals  so  that  those  formed  for  transit  will  be  compatible. 
Every  city  should  have  an  established  set  of  goals  to  guide 
and  coordinate  its  future  development.   Weiming  Lu  in  his 
paper  "Thoroughfare  Planning  and  Goal  Definition"  lists  four 
reasons  for  the  development  of  community  goals. 

1.  Goals  clarify  the  difference  between  primary 
and  secondary  issues,  thereby  providing  a 
clearer  understanding  of  both. 

2.  They  provide  an  opportunity  for  community  and 
individual  discussion  of  objectives,  enabling 
citizens  to  participate  in  the  planning  process. 
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3.  They  give  direction  to  public  officials  and 
private  interests,  enabling  them  to  work  in 
closer  accord  with  community  desires. 

4.  They  constitute  a  step  of  agreement  and  under- 
standing, upon  which  more  detailed  and  exten- 
sive planning  can  be  initiated. 

It  is  beyond  the  scope  of  these  guidelines  to  discuss 

the  development  of  overall  community  goals.   However,  the 

following  list  of  basic  needs  of  people  within  a  community 

was  developed  at  a  conference  on  Transportation  and  Community 

Values  conducted  by  the  Highway  Research  Board  and  should 

2 
prove  helpful  in  guiding  the  development  of  community  goals. 

A.   Basic  Social  Needs 

T~.      Personal  Identi  ty  and  recognition 

2.  Control  over  own  dest1nies--a  voice  in 

decision-making;  involvement  and  partici- 
pation 

3.  A  sense  of  community  or  belonging  (at  the 

local  1 evel  ) 

4.  Territoriality --identification  with  a 

bounded  "turf"  or  neighborhood 

5.  A  sense  of  being  part  of  a  united  society 

at  the  metropolitan  level 

6.  Compatible  neighbors 

7.  Compatible  playmates  for  children 

8.  Stability  and  security;  lack  of  anxiety 


9 
10 


BasicEnvironmental  Needs 

T~.      Clean  air,  unpol  1  uted  water,  trash-free  land 

Low  levels  of  noise  and  vibration 

Conveniently  situated  local  services:   parks, 
schools,  shops,  churches 

Compatible  mixtures  of  land  uses 

Adequate  shel ter 

Pri  vacy 

Uncongested  transportation  systems  (in  the 
1 ocal 1 ty  ) 

Preservation  of  buildings  and  sites  of 
unusual  beauty  or  historical  and  archi- 
tectural interests 

Preservation  of  established  neighborhoods 

Environment  allowing  social  contact  within 
the  neighborhood 
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11.  Safety  and  security,  especially  for 

children 

12.  Avoidance  of  commotion,  such  as  during 

major  construction 

C .  Basic  Access  Needs 

T~.       Acces  s  to  employment,  whether  one  has  an 
au  tomobi 1 e  or  not 

2.  Access  to  the  facilities  and  services  of 

an  entire  city,  whether  one  has  an 
automobile  or  not;  mobility,  opportunity, 
and  variety 

3.  Low  travel  times 

4.  Low  travel  costs 

5.  Safety  while  traveling 

6.  Reliable  means  of  travel 

7.  Comfort  and  convenience  in  travel 

8.  Choice  of  mode  of  travel 

9.  A  transportation  system  that  is  compre- 

hensible because  it  is  orderly;  one  can 
find  one's  way  around  easily 

D.  Basic  Economic  Needs 

T~.      Avoidance  of  financial  losses  occasioned 
by  the  construction  of  transportation 
f ac  i 1 1 1 i  es 

2.  Preservation  of  community  tax  base 

(municipal  or  county) 

3.  Maintenance  of  economic  stability  of  a 

communi  ty 

4.  Low  transportation  costs,  both  capital  and 

operating 

5.  Encouragement  of  economic  growth,  especially 

for  the  lower  income  and  minority  groups 


Establishing  Transit  Goals 

Once  the  existing  community  goals  have  been  determined, 
it  is  then  possible  to  proceed  with  the  development  of  trans 
it  goals.   Much  has  been  written  concerning  the  development 
of  goals  and  objectives  and  the  procedures  and  persons  to  be 
involved  in  goals  development. 

Recently,  a  renewed  emphasis  has  been  placed  on  the  use 
of  "systems  analysis"  not  only  for  developing  goals  and 
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objectives  but  for  analyzing  community  problems  and  deter- 
mining various  alternative  solutions.   The  use  of  systems 
analysis  for  problem  solving  implies  that  an  interdisciplin- 
ary approach  will  be  used;  that  is  that  the  problem  will  be 
studied  from  all  viewpoints.   Not  only  from  the  engineers 
or  planners  viewpoint,  but  also  from  the  viewpoint  of  the 
economist,  the  sociologist,  etc. 

Figure  3  is  a  diagram  of  the  systems  analysis  process. 
From  this  diagram  it  is  evident  that  the  problem  solution 
(alternatives)  is  dependent  upon  the  objectives  and  criteria 
developed.   Before  proceeding  with  a  discussion  of  who  should 
develop  the  communities  transit  goals,  it  will  be  beneficial 
to  define  some  of  the  terms  that  are  used. 

Systems  Analysis:   "it  is  a  systematic  attempt  to  provide 
decision  makers  with  a  full,  accurate,  and  meaningful 
summary  of  the  information  relevant  to  clearly  define 
issues  and  alternatives. "^ 

Goals:   "Goals  are  generalized  statements  that  broadly  relate 
the  physical  environment  to  values;  but,  because  of 
their  generality,  no  test  for  fulfillment  may  readily 
be  applied  to  them.   For  example,  the  provision  of  equal 
opportunities  for  all  members  of  a  community,  derived 
from  the  values  of  belonging  and  security,  may  be  a  goal 
toward  which  to  strive.   Because  of  the  breadth  and 
complexity  of  what  is  meant  by  "equal  opportunities,"  it 
may  be  impossible  either  to  fully  achieve  this  ideal 
or  to  directly  measure  the  degree  to  which  it  is 
achi  eved .  " 

Objectives:   "An  'objective'  is  a  specific  statement  that  is 
the  outgrowth  of  a  goal.   Objectives  appear  to  be  at- 
tainable and  are  stated  so  that  it  is  possible  to  mea- 
sure the  extent  to  which  they  have  been  attained. 
Given  the  previously  stated  goal  of  equal  opportunity 
for  all  members  of  a  community,  one  transportation  sys- 
tem objective  might  be  that  the  cost  of  travel  to  work 
on  public  transportation  be  equal  for  rich  and  poor 
regardless  of  location  in  a  community.   As  a  measure  of 
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equality,  the  dollar  cost  of  travel  to  work  on  public 
transportation  during  a  time  period  compared  with  sal- 
aries during  that  period,  determined  on  a  sample  basis, 
could  be  used.   Defined  in  this  way,  equal  cost  for 
all  residents  is  an  objective  because  it  is  conformal 
with  a  goal,  appears  to  be  attai nabl e  ,  and  is  subject 
to  objective  measurement.' 

Criteria:   "Criteria"  result  directly  from  the  fact  that  the 
levels  of  attainment  of  objectives  are  measurable.   In 
a  sense,  criteria  are    the  working  or  operational  de- 
finitions attached  to  objectives.   They  are    the  mea- 
sures, tests,  or  indicators  of  the  degree  to  which  ob- 
jectives are  attained.   Criteria  impart  the  quantitative 
characteristics  to  objectives  and  add  the  precision  to 
objectives  that  differentiate  them  from  goals.   In  the 
preceding  example,  equal  transportation  cost  is  the 
objective;  the  ratio  of  the  cost  of  transportation  to 
the  salaries,  the  criterion." 

Standards:   "One  particular  type  of  criterion,  a  'standard,' 
is  a  fixed  objective;  i.e.,  the  lowest  (or  highest) 
level  of  performance  or  attainment  acceptable.   A  stan- 
dard is  a  cut-off  point  beyond  which  performance  is  re- 
jected.  When  they  can  be  invoked,  standards  are  useful 
because  they  can  make  routine  the  aspects  of  decision 
making  to  which  they  relate;  all  alternatives  above  or 
below  the  standard  are  routinely  rejected."^ 

Determining  transit  goals  and  objectives  according  to 

the  above  definitions  will  accomplish  two  things.   First,  it 

will  be  of  great  help  to  the  planning  group  in  developing 

transit  plans.   Secondly,  it  will  increase  the  probability 

that  the  plans  once  made  will  be  implemented.   It  is  hoped 

that  by  using  a  systems  approach  that  most  of  the  problems 

of  transit  will  be  analyzed.   This  means  that  there  should  be 

less  public  resistance  to  the  final  plans  that  are  developed. 


Who  Should  Establish  Goals  and  Objectives? 
At  present,  there  are    probably  three  answers  to  this 
question.   They  are  the  planners,  the  public,  and  the  elected 
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officials.   As  might  be  expected  there  are  advantages  and 
disadvantages  to  each  of  the  above  answers. 

The  main  advantage  to  having  the  planning  group  deter- 
mine the  transit  goals  and  objectives  is  that  they  are  more 
familiar  with  the  alternatives  available  as  well  as  the 
capabilities  and  consequences  of  each  alternative.    However, 
this  may  tend  to  make  the  goals  they  develop  favor  a  par- 
ticular solution.   Less  public  criticism  will  probably 
develop  if  the  planning  group  does  not  determine  the  goals 
and  objectives  for  transit.   The  planning  group  should  be 
encouraged  to  suggest  possible  objectives,  criteria  and 
standards  for  transit.   The  community  transit  goals  should 
be  determined  by  a  group  more  representative  of  the  com- 
munity than  the  planning  group. 

From  a  purely  democratic  viewpoint  it  would  be  desir- 
able to  have  the  public  determine  the  community  transit  goals 
and  objectives.   However,  this  would  require  such  things  as 
conducting  group  sessions  with  interviews  conducted  by  the 
planning  team,  home  interviews,  some  type  of  mail-in- 
questi onnai re  or  possibly  a  referendum  vote.   In  any  case 
the  cost  would  be  great  in  comparison  to  the  cost  of  the 
transit  study.   This  would  also  considerably  increase  the 
length  of  time  for  the  transit  study. 

Letting  the  elected  officials  determine  the  goals  and 
objectives  can  be  expedient  and  may  seem  to  be  representative 
However,  elected  officials  tend  to  stress  short  range  goals 
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due  to  the  short  period  between  elections. 

In  most  small  cities  the  transit  study  will  be  re- 
stricted by  a  lack  of  time  and  money.   Therefore,  it  will 
probably  be  necessary  to  compromise  on  the  process  for  de- 
termining the  transit  goals  and  objectives.   In  this  compro- 
mise situation  it  would  be  best  to  determine  what  group 

i 
will  actually  approve  or  disapprove  the  final  transit  plans. 

The  main  objective  for  the  planning  group  is  to  develop  a 
plan  that  will  be  implemented.   To  insure  this  it  is  neces- 
sary that  the  transit  plans  are  developed  according  to  goals 
and  objectives  that  meet  the  approval  of  the  community's 
decision  makers.   In  most  small  cities  this  will  mean  the 
elected  officials.   The  main  idea  here  is  to  get  a  good 
representation  of  the  community  as  well  as  the  community  in- 
fluential involved  in  the  goals  determination  process. 

Thus,  a  good  compromise  solution  for  determining  goals 
and  objectives  might  be  to  let  the  policy  committee  and  the 
citizens  advisory  committee  work  together  to  develop  the 
goals  and  objectives.   However,  the  final  decision  as  to  how 
the  communities  goals  and  objectives  are  to  be  determined 
must  rest  with  the  decision  makers. 


Considerations  in  Establishing  Transit  Goals  and  Objectives 

A.   Transit  goals  and  objectives  must  be  established 
to  complement  existing  community  goals.   This  means  consider- 
ing such  things  as  population  and  economic  projections,  the 
number  of  people  attracted  to  the  area  such  as  tourists, 
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conventi oners  etc.,  and  desired  land-use  patterns.   Also,  if 
the  area  is  auto  oriented  it  must  be  determined  if  the  city 
is  to  remain  that  way  in  the  future. 

B.  What  type  of  service  is  desired?   Is  the  transit 
service  to  be  profit-motivated,  subsidized,  or  possibly  a 
break-even  operation?   The  answer  to  these  questions  will 
effect  the  quality  and  extent  of  service  as  well  as  the 
amount  of  financing  that  will  be  needed. 

C.  What  people  are  to  be  served?   Just  those  to  young 
or  old  to  drive?   Just  persons  not  owning  a  car?   It  will  be 
necessary  to  decide  who  is  to  be  served  as  well  as  the  areas 
of  the  city  to  be  served  and  the  extent  of  service  to  these 
areas.   The  question  here  is  really  one  of  accessibility. 
That  is,  what  areas  should  be  accessible  to  what  people  and 
to  what  extent? 

D.  Is  transit  service  to  be  CBD  (central  business 
district)  oriented?   Is  transit  to  serve  all  areas  of  the 
city  to  the  same  extent  or  are  certain  areas  such  as  the  CBD 
to  receive  greater  emphasis.   This  may  well  depend  on  the 
economic  desires  and  land-use  patterns  of  the  community. 

The  answers  to  these  questions  well  depend  on  the  value  that 
transit  is  to  have  to  the  community.   Will  it  serve  the 
business  sector,  the  school  system,  the  economically  deprived, 
the  unemployed,  etc? 

E.  What  financing  is  desired  by  the  community?   This 
is  an  extremely  important  question  for  it  may  determine  the 


32 


quality  and  extent  of  service  that  can  be  provided.   The 
city  has  numerous  options  open  to  it.   The  city  may  own  the 
operations  but  lease  them  to  a  private  operator.   Under  this 
set  up  a  subsidy  may  or  not  not  be  needed  for  the  operation 
of  the  system,  however  in  all  probability  it  will  be  needed 
in  order  to  periodically  replace  equipment. 

A  second  alternative  would  set  up  transit  as  a  city 
department.   In  this  case  a  subsidy  would  probably  be  required 
to  cover  any  losses  incurred  by  the  system. 

A  third  alternative  would  be  to  establish  a  transit 
authority  to  operate  the  system.   Depending  on  the  state 
laws  governing  this  situation,  the  authority  may  have  the 
power  to  set  up  a  taxing  district  to  support  the  operations. 

There  dre    probably  other  possible  alternatives  for 
city  operation  of  transit  but  these  are  the  three  major  types 
in  use  today.   In  most  cases,  especially  in  small  urban  areas, 
a  subsidy  will  be  necessary  in  order  to  provide  good  transit 
service.   The  size  of  this  subsidy  will  depend  on  the  quality 
and  extent  of  service  as  well  as  the  amount  of  community 
support  given  the  system  once  in  operation.   If  the  system 
is  able  to  increase  ridership  by  providing  good  service  then 
only  a  small  subsidy  may  be  needed  to  aid  in  the  periodic 
replacement  of  equipment. 

Another  thing  that  will  affect  the  size  of  the  subsidy, 
will  be  the  amount  of  money  needed  to  improve  the  capital 
equipment  of  the  existing  operations.   Up  to  two-thirds  of 
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these  funds  may  be  obtained  from  UMTA  (Urban  Mass  Transports 
tion  Administration)  if  the  city  can  meet  their  requirements 
These  requirements  and  the  process  for  making  application 
are    discussed  in  the  chapter  on  Acquisition  of  Transit 
Operations  by  a  City. 

The  above  discussion  was  not  meant  to  provide  an  ex- 
tensive coverage  of  all  factors  affecting  the  establishment 
of  transit  goals  and  objectives.   Every  community  will  have 
different  goals  and  objectives  for  transit  depending  on  the 
aspirations  of  the  community. 

In  order  to  aid  in  the  establishment  of  goals  and  ob- 
jectives the  following  examples  are  provided.   It  is  empha- 
sized  that  these  are    only  examples  and  should  not  be  copied 


by  any  communi  ty . 
General  Transport 
Cities  Metropolitan  Planning  Commission 


General  Transportation  Goals,  Planning  District  Two,  Twin 
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1.  A  convenient,  safe,  and  efficient  transportation 
system  providing  for  local  movement  as  well  as 
accommodating  through- traffi c  in  the  district. 

2.  A  transportation  system  that  effectively  accommo- 
dates personal,  commercial,  industrial,  and  public 
needs  at  all  times  of  the  day,  week,  and  year. 

3.  A  circulation  system  that  effectively  serves 
all  age  and  economic  groups,  with  a  transit 
system  to  augment  the  road  system  carrying  pri- 
vate vehicles  and  a  comprehensive  walkway  and 
bicycle  trail  system  in  areas  of  urban  density. 

4.  A  total  circulation  system  that  can  be  econ- 
omically maintained  and  effectively  open  for 
needed  service  under  all  conditions. 

5.  A  transportation  and  circulation  system  designed 
and  staged  to  encourage  development  to  go  when 
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and  where  desirerd  and  to  accommodate  projected 
growth . 

The  following  general  transportation  and  transit  goals 

were  suggested  by  Littleton  C.  MacDorman  and  Joseph  M. 

Goodman  in  their  paper  "The  Case  for  Bus  Transit  in  Urban 

Areas.  "8 

Improved  transportation  service  to  alleviate  the 
peak  period  highway  overloads. 

Transportation  service  to  a  relatively  large  seg- 
ment of  the  population,  such  as  the  poor,  the 
aged,  the  young,  or  the  infirm,  who  do  not  have 
access  to  an  automobile  or  are  unable  to  use  one. 

Short-term  transportation  service  to  developing 
areas  or  to  socially  or  economically  deprived 
areas,  without  lengthy  planning  periods  or  high 
capital  expenditures. 

A  flexible  means  of  public  transportation  that  can 
adapt  quickly  and  economically  to  changing  socio- 
economic and  land  use  patterns. 

Minimum-level  transportation  service  in  small  com- 
munities in   order  to  maintain  a  viable  community 
identity  and  cohesiveness. 

The  following  transit  goals  were  suggested  for  a  pub- 
licly owned,  service-oriented  transit  system  in  "Mass  Transit 
Management:   A  Handbook  for  Small  Cities"  which  was  compiled 

by  the  Institute  for  Urban  Transportation  of  the  Graduate 

9 
School  of  Business  at  Indiana  University. 

(1)  Provide  transportation  services  to  those 
without  an  automobile. 

(2)  Help  relieve  traffic  congestion. 

(3)  Minimize  use  of  land  for  parking. 

(4)  Increase  interaction  between  all  parts  of  the 
communi  ty . 
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(5)  Aid  in  shaping  community  development  toward 
ends  established  in  comprehensive  planning. 

(6)  Help  reduce  the  costs  of  transportation  to 
the  community  and  its  residents. 

(7)  Enhance  the  image  of  the  town. 


(8 
(9 
10 


Extend  the  labor  market  and  increase  job  oppor- 
tunities available  to  workers. 

Help  maintain  downtown  property  values  through 
improved  access. 


Attract  new  business  to  the  area. 

The  above  examples  only  list  goals.   Each  goal  would 
have  a  number  of  objectives  designed  to  try  and  fulfill  that 
goal.   Also,  each  objective  would  have  a  number  of  criteria 
designed  to  measure  the  fulfillment  of  each  objective.   This 
process  is  shown  in  Figure  4.   As  can  be  seen  two  goals  may 
have  the  same  objective  and  two  objectives  may  have  the  same 
criteria.   Also,  the  diagram  shows  that  the  goals  must  be 
developed  from  community  values.   Since  this  is  true,  it  is 
possible  that  conflicting  goals,  objectives  and  criteria  may 
develop.   In  this  case  the  decision  makers  must  determine 
which  goals,  objectives,  and  criteria  are  most  important  to 
the  community. 

It  is  hoped  that  great  emphasis  will  be  placed  on  the 
establishment  of  transit  goals  and  objectives  that  adequately 
represent  the  values  of  the  community.   Only  through  the  use 
of  representative  goals  and  objectives  can  the  study  group 
develop  transit  plans  that  will  successfully  meet  the  needs 
of  the  community. 
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CHAPTER  III.   DATA  COLLECTION  AND  ANALYSIS 
--  EXISTING  SYSTEM 


Before  the  necessary  data  can  be  collected  and  ana- 
lyzed by  the  study  group,  a  number  of  decisions  need  to  be 
made  and  tasks  need  to  be  done. 

1.  Existing  data  should  be  located  and  analyzed. 
Potential  sources  of  data  would  be  transportation  or  land- 
use  studies,  population  and  economic  studies,  recreational 
and  general  development  studies,  and  any  other  studies  or 
surveys  that  may  have  been  conducted  in  the  last  ten  years. 
An  analysis  of  these  data  will  determine  how  much  may  be 
used  in  the  transit  study.   The  use  of  existing  data  will 
reduce  the  time  and  effort  for  the  transit  study  as  well  as 
the  cost  of  data  collection. 

2.  A  decision  must  be  made  as  to  how  the  data  are  to 
be  coded  and  tabulated.   This  means  determining  the  boundary 
of  the  study  area  and  then  breaking  this  area  up  into  zones 
or  districts  for  analysis.   There  are  a  number  of  ways  of 
doing  this.   If  the  city  is  over  50,000  in  population  and 
has  been  tracted  for  the  United  States  Census  then  the  cen- 
sus tracts  may  be  used.   However,  1n  most  cases  the  tracts 
contain  about  4,000  residents  which  may  constitute  a  large 
area  in  smaller  cities.   Therefore  it  may  be  necessary  to 
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divide  the  census  tract  into  two  or  three  parts  for  analysis 
In  dividing  up  the  census  tracts  avoid  splitting  blocks  and 
where  possible  avoid  splitting  up  neighborhoods.   Generally, 
the  tracts  can  be  split  by  using  streets  as  boundaries.   The 
reason  for  using  census  tracts  is  that  all  the  census  data 
are    tabulated  and  reported  by  tract  for  those  areas  that 
have  been  tracted.   This  information  could  be  \Jery    useful 
in  the  transit  study. 

If  the  city  is  under  50,000  in  population  and  has  not 
been  tracted  for  the  United  States  Census,  then  it  is  poss- 
ible to  use  census  enumeration  districts  for  the  zones  or 
districts  for  the  transit  study.   These  districts  contain 
about  800  residents.   Figure  5  is  an  example  of  the  enumer- 
ation districts  in  Lafayette,  Indiana  in  1960.   The  reason 
for  using  enumeration  districts  is  that  all  the  census  data 
collected  at  the  100  per  cent  level  are  tabulated  and  repor- 
ted by  enumeration  districts  for  those  areas  that  have  not 
been  tracted.   This  information  will  be  very  useful  in  the 
transit  study.   Maps  of  the  census  tracts  and  enumeration 
districts  can  be  obtained  from  the  Bureau  of  the  Census  in 
Washi  ngton ,  D. C . 

If  a  transportation  study  has  been  conducted  and  used 
zones  which  do  not  correspond  to  the  census  tracts  or  enum- 
eration districts,  1t  may  be  more  advantageous  to  use  these 
zones  so  that  the  data  collected  may  be  used  in  the  transit 
study.   This  decision  will  depend  on  the  value  the  study 
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group  places  on  the  data  collected  in  the  transportation 
study . 

3.  Once  the  area  has  been  divided  into  zones  for 
analysis,  it  is  necessary  to  decide  how  the  data  are  to  be 
tabulated.  Generally,  the  data  will  be  coded  according  to 
the  zones  to  which  it  pertains  and  the  information  punched 
on  computer  cards.  These  data  are  then  tabulated  for  each 
zone.  This  tabulation  can  be  done  by  hand  for  the  smaller 
cities,  however,  if  computer  facilities  are  available  it  is 
possible  to  tabulate  the  data  by  use  of  the  computer. 


Origin  and  Destination  Data  of  Riders 
The  main  objective  in  collecting  origin  and  destina- 
tion data  is  to  determine  where  present  transit  riders  are 
coming  from  and  where  they  are  going.   Also,  it  is  desirable 
to  obtain  some  limited  socio-economic  data  on  the  transit 
riders.   Generally,  the  origin  and  destination  data  are  ob- 
tained through  a  short  on-board  questionnaire  completed 
while  the  rider  is  on  the  bus,  the  questionnaire  must  be 
short,  usually  no  longer  than  15  questions,  and  take  little 
time  to  complete,  usually  less  than  5  minutes.   If  a  larger 
amount  of  data  is  desired  on  transit  riders  it  must  be  ac- 
quired through  a  mail-in  type  questionnaire  or  through  a 
home  interview  conducted  in  person  or  over  the  telephone. 

Generally,  origin  and  destination  data  on  transit 
riders  will  not  be  available  from  other  sources  and  it  will 
be  necessary  to  conduct  a  survey  of  transit  riders  in  order 
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to  obtain  the  desired  information.   The  first  task  in  pre- 
paring for  the  origin  and  destination  survey  (0-D  survey) 
is  to  determine  the  type  of  data  desired.   Obviously,  it 
will  be  necessary  to  obtain  the  riders  trip  origin  and  des- 
tination.  However,  other  important  data  are  also  desirable 
such  as,  distance  from  place  of  boarding  transit  vehicle 
to  origin  of  trip  and  distance  from  place  of  departing  ve- 
hicle to  trip  destination,  type  or  purpose  of  trip,  age  of 
rider,  number  of  persons  in  household,  availability  of  auto, 
possession  of  drivers  license,  etc.   The  additional  infor- 
mation collected  will  depend  on  what  information  is  felt 
necessary  for  analysis  of  the  present  transit  system  as  well 
as  the  type  of  information  available  from  other  sources. 
Sample  questionnaires  are  provided  in  Appendix  A  and  should 
prove  helpful  in  determining  the  type  of  information  neces- 
sary as  well  as  the  structure  of  the  questionnaire. 

Each  piece  of  data  collected  in  the  0-D  survey  should 
serve  some  particular  purpose  in  order  to  warrant  the  time 
and  money  spent  in  collecting  and  tabulating  it.   There  are 
numerous  reasons  for  collecting  data,  a  few  of  which  are 
di  scussed  bel ow . 

1.  It  is  necessary  to  find  out  where  people  are  com- 
ing from  and  where  they  are  going.  It  is  necessary  to  find 
out  if  the  present  system  is  adequately  serving  the  present 
ridership.  From  the  0-D  data  it  will  be  possible  to  deter- 
mine which  zones  are  generating  a  high  ridership  and  those 
zones  producing  low  ridership. 
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2.  It  is  also  necessary  to  determine  the  type  of 
ridership  such  as  the  age  distribution,  income  distribution, 
general  occupational  breakdown,  etc.   It  will  be  useful  to 
know  if  only  a  captive  ridership  exists;  that  is,  those  with 
no  alternative  means  of  transportation. 

3.  It  will  be  useful  to  determine  the  number  of  per- 
sons having  to  transfer  from  one  bus  to  another  in  order  to 
complete  their  trip.   This  information  will  be  helpful  in 
making  necessary  route  changes  for  the  existing  system  or 
possibly  in  establishing  new  routes  for  a  new  system. 

4.  At  the  same  time  that  the  0-D  survey  is  conducted, 
a  load  data  sheet  will  be  filled  out.   A  sample  load  data 
sheet  is  provided  in  Appendix  A.   On  this  sheet  will  be  re- 
corded the  number  of  persons  boarding  and  alighting  at  each 
stop  as  well  as  a  running  total  of  those  riders  on  the  bus. 
This  information  will  be  useful  in  determining  the  maximum 
load  points  for  each  route  which  will  determine  the  size  of 
vehicle  necessary  to  adequately  meet  ridership  demands. 
This  information  will  also  be  useful  in  making  route  changes 
or  planning  new  routes. 

It  will  be  up  to  the  study  group  to  decide  what  data 
will  be  collected  on  the  0-D  survey.   This  decision  will  be 
based  on  the  information  needed  for  analysis  that  is  not 
available  from  other  sources.   A  decision  should  also  be 
made  at  this  time  as  to  whether  a  mail-in  questionnaire  or 
some  type  of  home  interview  will  be  used  to  obtain  addition- 
al socio-economic  data  on  transit  riders.   If  this  type  of 
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survey  is  to  be  conducted,  it  may  be  possible  to  reduce  the 
number  of  questions  on  the  on-board  0-D  survey  questionnaire 
If  a  mail-in  or  home  interview  is  not  performed  it  will  be 
necessary  to  have  a  longer  on-board  0-D  questionnaire.   The 
development,  distribution,  collection,  and  tabulation  of  a 
mail-in  or  home  interview  questionnaire  are  discussed  in 
a  later  section  of  this  chapter. 

After  determining  the  data  to  be  collected  in  the  0-D 
survey,  it  will  be  necessary  to  design  the  questionnaire. 
Designing  a  good  questionnaire  is  not  an  easy  task  and 
should  be  the  work  of  a  number  of  individuals.   Some  general 
guidelines  are  listed  below. 

1.  The  questions  should  be  self-explanatory.   This 
means  avoiding  technical  terms  and  words  that  most  transit 
riders  would  not  understand  or  that  would  not  be  familiar 
to  them. 

2.  The  questions  should  be  easy  to  answer.   Where 
possible  a  choice  of  answers  should  be  provided  with  the 
interviewee  indicating  his  answer  by  circling,  checking,  or 
underlining  his  choice.   Whatever  method  is  chosen  should  be 
used  as  much  as  possible  throughout  the  questionnaire  to 
avoid  confusing  the  interviewee. 

3.  Questions  should  not  be  crowded  together  and 
should  be  printed  in  large  enough  print  so  as  to  be  easily 
readabl e . 
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4.  On    a    short    questionnaire    it   will    not    be    necessary 
to   worry    about    a    boring    questionnaire,    but   questions    should 
be    arranged    in    an    orderly    manner.       For   example    ask    the    place 
of    origin    before    asking    for    the    destination    etc.       If    a 
"touchy    question"    such    as    family    income    is    used    it    should    be 
placed    toward    the    end    of    the    questionnaire.       Sometimes    a 
person    will    stop    answering    the    questions    when    confronted 
with    a    "touchy    question."      However,    if    the    questionnaire    has 
been    partially    filled    in    and    then    turned    in,    the    information, 
particularly    the   0-D    information,    may   be    useful    even    though 
all    of    the    questions    have    not    been    answered. 

5.  Generally,  a  very  brief  statement  of  the  purpose 
of  the  study  is  provided  at  the  beginning  of  the  question- 
naire. 

6.  If   space    is    available,    it    is    a   good    idea    to    pro- 
vide   a    place    for    comments.      Riders    like    to    feel    that    the 
study    group    is    interested    in    their   opinions. 

In    designing    the    questionnaire    it   will    be    helpful    to 
go    over    the    sample    questionnaires    provided    in    Appendix    A. 
After    the    questionnaire    has    been    designed    it   will    be    neces- 
sary   to    pre-test    it.      The    best   way    to    do    this    is    to    admin- 
ister   it    to    15    to   25    transit    riders    on    several    different 
routes.      From    this    pre-test    it   will    soon    be    evident    as    to 
what   questions    are    unclear   and    those    that   may    not   be    answer- 
ed.     After    the    pre-test    it   will    be    necessary    to    re-work    the 
questions    that   were    unclear.      The    re-worked   questionnaire 
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should    then    be   pre-tested    again    to   see    if   the    initial    prob- 
lems   have    been    overcome    and    to   make    sure    that    no    new    prob- 
lems   have    been    developed.       Generally,    two    pre-tests    are    all 
that   will    be    necessary.      However,    if    the    study    group    is    not 
satisfied   with    the    results    of    the    second   pre-test,    it   will 
be    necessary    to    re-work    and    pre-test    the    questionnaire    until 
the    results    are    satisfactory. 


Data  Collection 

After  the  questionnaire  has  been  designed,  it  is  neces- 
sary to  determine  the  sample  size  to  be  surveyed.   Once  the 
sample  size  has  been  chosen  the  number  of  questionnaires 
needed  for  each  route  can  be  calculated.   There  are  a  number 
of  things  to  consider  before  deciding  what  sample  size 
shoul d  be  used. 

1.   One  of  the  first  considerations  should  be  deter- 
mining the  number  of  personnel  that  will  be  available  to 
assist  in  conducting  the  0-D  survey.   Generally,  there  should 
be  at  least  two  people  assigned  to  each  bus  that  is  being 
sampled.   One  person  will  take  care  of  the  load  data  sheet 
while  the  other  one  hands  out  questionnaires  and  answers 
any  questions  that  might  come  up.   After  the  load  data  is 
recorded  at  each  stop  the  person  in  charge  of  that  task  can 
then  assist  in  the  distribution  of  questionnaires.   During 
off  peak  hours  and  where  low  ridership  exists,  one  person 
may  be  able  to  handle  the  load  data  sheet  as  well  as  the 
distribution  of  questionnaires. 
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2.  An  estimate  of  ridership  per  route  should  be  ob- 
tained.  This  can  be  calculated  from  the  daily  revenue  for 
each  route.   Generally,  the  route  revenue  is  dividied  by  the 
average  fare  to  determine  the  number  of  riders.   The  average 
fare  will  depend  on  the  fare  structure  being  used  by  the 
transit  system.   There  usually  is  a  standard  fare  for  each 
trip.   (Lafayette  for  example  is  30  cents.)   There  also  may 
be  reduced  fares  for  school  children  and  the  elderly  (say 

25  cents).   The  average  fare  will  then  be  somewhere  between 
the  standard  fare  and  the  reduced  fare.   This  information 
will  be  helpful  in  determining  the  number  of  questionnaires 
necessary  for  each  route  as  well  as  the  number  of  personnel 
needed  to  administer  the  questionnaires. 

3.  Another  consideration  would  be  the  time  required 
to  complete  the  survey.   Is  it  desired  to  collect  all  the 
data  in  one  day  or  over  a  period  of  days  or  weeks?   The 
shorter  the  time  period  is  for  the  collection  of  the  data  the 
larger  the  number  of  personnel  that  will  be  needed. 

In  determining  the  sample  size  the  number  of  riders 
will  be  a  determining  factor.   Generally,  the  smaller  the 
ridership  the  larger  the  percentage  sample  size  must  be.   In 
the  areas  for  which  these  guidelines  were  written,  the  rider- 
ship will  generally  be  low  usually  consisting  of  captive 
riders.   It  is  necessary  in  this  situation  to  obtain  a  fairly 
large  percentage  sample  1n  order  to  obtain  a  sufficient  num- 
ber of  trip  origins  and  trip  destinations  1n  each  zone  for 
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analysis.   An  example  which  the  author  is  familiar  with,  was 
the  transit  0-D  survey  conducted  in  Lafayette,  Indiana  in 
the  fall  of  1970. 

The  cities  of  Lafayette  and  West  Lafayette  along  with 
Purdue  University  contain  a  population  in  excess  of  100,000. 
At  the  time  of  the  0-D  survey  there  were  four  transit  routes 
being  used.   A  total  of  six  buses  were  in  use,  two  of  the 
routes  having  two  buses  operating  on  them.   The  daily  rider- 
ship  was  about  1500  riders.   An  attempt  was  made  to  obtain 
a  100  per  cent  survey  of  the  riders.   The  survey  was  con- 
ducted in  one  day  beginning  with  the  first  buses  in  the 
morning  until  shut  down  that  night.   After  the  survey  had 
been  completed,  a  check  against  the  load  data  sheet  and 

revenue  for  each  route  for  the  survey  day  indicated  that 

2 
about  10  per  cent  of  the  riders  had  been  missed.    Some  of 

this  10  per  cent  was  due  to  refusals  to  fill  out  the  ques- 
tionnaire.  However,  the  largest  portion  of  the  10  per  cent 
was  due  to  students  that  were  missed,  because  large  numbers 
of  them  boarded  at  schools  and  then  rode  only  a  short  dis- 
tance . 

The  end  result  was  that  1372  on-board  questionnaires 

3 
were  completed.    This  is  not  a  large  number  for  analysis  in 

an  area  the  size  of  Lafayette  and  West  Lafayette.   Had  a 

smaller  sample  been  taken  the  results  may  not  have  been  wery 

useful  for  analysis  purposes. 

The  decision  as  to  sample  size  must  be  made  by  the 

study  group.   It  is  not  proposed  that  a  100  per  cent  sample 
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be  taken,  but  that  a  significant  number  of  responses  be  ob- 
tained in  relation  to  the  size  of  the  area  being  surveyed. 
Truly,  this  is  a  judgment  decision  and  must  take  into  account 
a  number  of  the  considerations  mentioned  earlier. 

Once  the  sample  size  is  chosen,  there  are  numerous 
tasks  that  must  be  completed  before  the  survey  can  take 
p  1  ace . 

1.   The  number  of  personnel  needed  to  conduct  the  sur- 
vey must  be  determined.   This  will  depend  on  the  length  of 
time  used  for  the  study.   The  study  should  be  conducted  on 
a  "typical  day"  which  is  usually  a  weekday.   A  number  of 
studies  have  used  either  a  Tuesday,  Wednesday  or  Thursday 
and  have  omitted  Monday  and  Friday  feeling  that  they  were 
not  "typical"  because  many  workers  stayed  home  on  these  days. 
This  has  never  been  confirmed  to  any  great  extent  and 
therefore  any  weekday  will  probably  yield  satisfactory  re- 
sults.  Days  to  avoid  would  be  days  that  the  banks  close 
early  or  when  a  significant  number  of  businesses  or  employ- 
ers are  closed.   Not  only  is  a  "typical  day"  needed  but  also 
a  "typical  month."   It  is  usually  recommended  that  the  sur- 
vey be  conducted  in  the  early  fall  or  spring.   Not  only  does 
this  provide  better  weather  but  also  it  avoids  the  loss  of 
ridership  due  to  vacations  which  normally  are  taken  in  the 
s  umme  r . 

There  are  a  number  of  ways  to  spread  out  the  survey. 
One  route  can  be  surveyed  on  each  day.   Also  ewery    other  bus 
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on  a  route  can  be  surveyed.   The  method  used  will  depend  on 
the  sample  size  desired  as  well  as  the  number  of  personnel 
avai 1  able . 

2.  The  personnel  must  be  briefed  as  to  how  the  survey 
is  to  be  conducted.   They  must  know  how  to  fill  out  the  load 
data  sheet  as  well  as  being  able  to  spot  check  the  completed 
questionnaires  for  accuracy.   Also,  it  is  beneficial  to 
instruct  them  on  how  to  assist  people  in  filling  out  the 
questionnaire  without  biasing  their  answers.   They  must  also 
be  instructed  as  to  how  to  handle  refusals  as  well  as  an- 
tagonistic statements  and  questions  that  might  come  from 
riders  that  are  skeptical  of  the  survey  being  conducted. 

3.  The  questionnaires  should  be  numbered  and  coded 
according  to  the  route  on  which  they  are  distributed.   This 
will  aid  greatly  in  the  coding  and  tabulation  of  the  data. 

4.  A  system  must  be  worked  out  for  relieving  survey 
personnel.   A  schedule  should  be  made  up  so  that  everyone 
knows  his  assignment,  time  and  specifically  his  duties. 
Supervisors  should  be  in  the  field  during  the  survey  to  make 
sure  everything  is  going  according  to  the  schedule.   They 
should  be  provided  with  extra  questionnaires,  load  data  sheets, 
pencils,  etc.   Also,  stand-by  personnel  should  be  available 

in  case  someone  becomes  sick  or  is  hurt.   If  the  routes  meet 
at  a  common  point  such  as  the  central  business  district, 
the  supervisors  can  make  their  periodic  checks  at  this  point. 
All  aspects  of  the  survey  must  be  worked  out  in  advance. 
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5.  The  public  should  be  kept  informed  as  to  what  the 
study  group  is  doing.   Periodic  news  releases  can  be  sent  to 
the  local  newspapers  and  radio  and  television  stations.   A 
few  days  prior  to  the  0-D  survey,  an  announcement  should  be 
made  by  all  media  as  to  why  the  survey  is  being  conducted, 
the  day  and  time  as  well  as  the  routes  being  surveyed.   The 
more  information  that  is  given  to  the  public  the  better  the 
cooperation  that  can  be  expected. 

6.  Throughout  this  time  period  the  study  group  must 
work  with  the  transit  company  personnel  particularly  the 
drivers.   Not  only  should  the  drivers  be  informed  as  to  what 
is  happening  but  their  suggestions  should  be  encouraged.   It 
is  \/ery   beneficial  to  have  the  drivers  behind  the  survey. 
They  can  help  greatly  by  preparing  their  riders  for  the  sur- 
vey and  encouraging  their  cooperation. 

7.  All  the  personnel  connected  with  the  study  should 
have  some  form  of  visible  identification.   This  will  avoid 
confusion  as  to  whether  or  not  they  should  be  on  the  bus. 

In  preparing  for  and  conducting  the  0-D  survey,  the 
important  thing  is  communication  and  cooperation.   Everyone 
involved  must  be  informed  as  to  what  is  happening,  when, 
where,  and  why.   If  a  concerted  effort  is  made  to  keep  every- 
one informed  before  and  up  to  the  survey  day,  it  should  in- 
sure a  smooth  and  successful  survey. 
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Coding  and  Tabulation  of  Data 
After  the  survey  has  been  completed  it  is  time  to  be- 
gin coding  and  tabulating  the  data.   If  a  mail-in  or  home 
interview  questionnaire  of  transit  riders  is  being  used,  it 
may  be  necessary  to  wait  until  these  are  returned  before 
coding  and  tabulation  is  started.   Generally,  if  a  mail-in 
or  home  interview  questionnaire  is  used  it  will  be  coded  to 
correspond  to  the  0-D  questionnaire  filled  out  by  the  trans- 
it rider.   In  this  way  the  two  questionnaires  can  be  co- 
oridnated  and  the  data  tabulated  together.   A  more  detailed 
discussion  of  this  procedure  is  contained  in  the  section  on 
Rider  Characteristics. 

It  is  advisable  to  have  all  the  survey  data  recorded 
on  computer  punch  cards.   This  will  aid  in  the  handling  and 
analysis  of  the  data.   Each  questionnaire  will  have  at  least 
one  punch  card  and  possibly  more  depending  on  the  amount  of 
data  to  be  recorded.   Recorded  on  the  punch  card  will  norm- 
ally be  the  questionnaire  identification  number  which  will 
indicate  the  route  to  which  the  questionnaire  pertains.   The 
questionnaire  will  then  be  coded  to  the  zones  of  origin  and 
destination.   The  questionnaire  data  will  then  be  punched 
on  the  card  in  the  columns  designated  for  the  answers  to 
each  question.   Generally,  this  information  is  taken  from 
the  questionnaire  and  placed  on  computer  coding  sheets  from 
which  the  key  punch  operator  can  punch  the  cards.   In  some 
cases  such  as  the  San  Diego  Transit  Questionnaire  in  Appen- 
dix A  the  computer  columns  are  listed  on  the  questionnaire. 
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Then  question  answers  are  transferred  to  the  columns  and  the 
key  punch  operator  can  punch  the  cards  from  the  question- 
naires.  In  other  instances  the  answers  can  be  punched  on 
the  cards  directly  from  the  questionnaire  without  transfer- 
ring the  answers.   An  example  of  this  type  of  questionnaire 
is  the  Iowa  City  Area  Transportation  Study--Transi t  User 
Survey  in  Appendix  A. 

If  it  is  necessary  to  code  each  questionnaire  and  to 
transfer  the  answers  to  computer  coding  sheets,  then  each 
person  doing  the  coding  must  be  well  versed  in  the  coding 
procedure  being  used.   Spot  checks  should  be  made  of  each 
coder's  work  to  insure  accuracy.   The  punched  cards  should 
also  be  checked  to  make  sure  that  the  data  has  been  punched 
in  the  right  columns.   A  sample  of  the  coding  procedure  used 
in  the  transit  survey  in  Lafayette,  Indiana  is  provided  in 
Appendix  B. 

Once  the  data  are  punched,  the  cards  can  then  be 
sorted  for  tabulation  of  the  data.   There  are  two  ways  of 
sorting  and  tabulating  the  data.   Computer  programs  are 
available  to  sort  and  tabulate  the  data.   The  type  to  be 
used  will  depend  on  the  computer  equipment  and  personnel 
available  to  the  study  group.   These  programs  should  not  be 
used  unless  capable  personnel  well  versed  in  computer  opera- 
tions are  available  to  perform  the  data  tabulation. 

The  second  method  for  data  tabulation  takes  longer 
but  it  is  easy  and  inexpensive.   The  cards  are  sorted 
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according  to  zones  by  the  use  of  a  card  sorter.   A  sorter 
generally  has  ten  sort  compartments,  nine  for  sorting  by  a 
specific  column  or  number  and  the  tenth  for  the  left  over 
cards.   Thus,  if  there  were  90  zones  it  would  take  ten 
separate  sorts  to  divide  the  cards  into  zones.   After  the 
cards  have  been  sorted  into  zones  it  is  then  possible  to 
sort  each  zone  according  to  certain  columns.   In  this  way  a 
tabulation  of  each  data  entry  can  be  made.   This  method  was 
used  in  the  study  in  Lafayette,  Indiana  and  was  felt  to  be 
satisfactory. 

After  tabulation,  data  can  be  recorded  in  tables, 
graphs  and  on  maps  for  further  evaluation.   It  is  very  help- 
ful to  show  the  data  by  zone  on  a  map  of  the  area.   In  this 
way  it  will  be  easy  to  see  what  areas  are  being  served  by 
the  present  transit  system  and  those  zones  not  being  served 
These  data  can  then  be  compared  with  the  data  collected  on 
persons  not  using  transit.   The  presentation  and  analysis 
of  data  is  discussed  in  the  chapter  on  Forecasting  and  Data 
Presentation. 


Rider  Characteristics 
As  was  pointed  out  earlier,  it  might  be  desirable  to 
obtain  additional  information  from  present  transit  riders 
that  could  not  be  obtained  on  the  short  0-D  questionnaire. 
There  are    a  number  of  data  items  that  might  be  requested, 
such  as,  additional  socio-economic  data.   Generally,  the 
majority  of  the  information  requested  will  concern  possible 
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changes  in  the  present  transit  system.   Information  on  type 
of  system,  fares,  operating  times,  activity  centers  to  be 
served,  and  other  information  could  be  collected  to  obtain 
public  reaction  to  the  study  group's  ideas  for  possible 
system  changes. 

There  are  a  number  of  ways  that  these  data  can  be 
collected.   The  most  inexpensive  method  would  be  to  use  a 
mail- in  questionnaire.   This  questionnaire  would  be  handed 
out  with  the  0-D  questionnaire  and  would  be  coded  with  the 
same  number  as  the  0-D  questionnaire  to  aid  in  coding  the 
mail-in  questionnaire  to  the  study  zones.   Generally,  the 
return  rate  is  very  low  (20-30  per  cent).   However,  if  the 
riders  are  informed  of  the  importance  of  the  information  to 
the  study  group  it  may  be  possible  to  increase  the  return 
rate.   In  the  Lafayette  study  a  51  per  cent  return  rate  oc- 
curred indicating  a  high  interest  on  the  part  of  the  transit 

..    4 
ri  ders  . 

Another  method  for  collecting  these  data  would  be 
through  a  home  interview.   This  can  be  done  in  two  ways.   An 
interviewer  can  be  sent  to  the  home  or  he  can  call  on  the 
telephone.   If  the  interview  is  conducted  over  the  phone  it 
must  be  fairly  short.   Both  methods  are  costly  with  the 
in-home  interview  being  the  most  expensive.   Due  to  the  high 
cost  of  these  methods  they  are  not  recommended  for  use  in 
collecting  this  type  of  data. 

If  it  1s  decided  to  use  a  mail-in  questionnaire,  it 
must  be  designed  in  the  same  manner  as  the  0-D  questionnaire. 
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It  can  be  longer  but  it  still  must  be  self-explanatory. 
Since,  the  questionnaire  will  be  longer  an  attempt  should  be 
made  to  vary  the  questions  not  only  by  topic  but  by  the 
method  for  answering  them.   This  is  desirable  in  order  to 
keep  the  interviewee  from  becoming  bored.   This  question- 
naire will  probably  have  a  number  of  open  ended  or  short 
answer  questions  which  will  make  the  coding  process  a  little 
harder  but  it  will  provide  for  a  variety  of  answers  and 
opinions.   A  sample  mail-in  questionnaire  from  the  Lafayette 
study  is  provided  in  Appendix  C. 

A  stamped  and  addressed  return  envelope  should  be 
provided  with  each  questionnaire.   Generally,  a  mailing  per- 
mit can  be  obtained  from  the  postal  department.   The  permit 
number  is  stamped  on  the  envelope;  in  this  way  postage  is 
paid  only  on  questionnaires  that  are  returned.   However, 
the  return  rate  is  usually  higher  if  a  stamped  envelope  is 
used. 

The  information  received  in  the  mail-in  questionnaire 
will  be  coded  and  tabulated  for  computer  input  in  the  same 
manner  as  the  0-D  data  (see  Appendix  B).   The  returned  mail- 
in  questionnaires  should  be  correlated  to  the  0-D  question- 
naire with  the  same  number  so  that  the  data  can  be  compared 
and  assigned  to  a  study  zone  for  analysis. 


System  Characteristics 
Most  of  the  necessary  data  on  the  present  system  can 
be  obtained  from  the  transit  company  records.   A  number  of 
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data  items  are  desirable  in  order  to  plan  for  changes  to  the 
transit  system. 

1.  A  map  should  be  obtained  of  present  routes.   Also, 
a  schedule  showing  headways,  location  of  stops  and  time  of 
stop  should  be  obtained.   From  this  information  it  will  be 
possible  to  determine  transfer  points  and  also  the  extent 

of  transit  coverage  in  the  area.   Coverage  is  generally  de- 
termined by  including  the  area  one-quarter  mile  on  each  side 
of  a  route.   If  this  area  is  shaded  in  on  a  map  of  the  city 
it  will  determine  those  areas  not  presently  within  the  one- 
quarter  mile  service  area. 

2.  Information  should  be  obtained  on  the  existing 
maintenance  system.   This  would  include  items  such  as  a  ro- 
tation schedule  for  routine  service  as  well  as  the  proce- 
dure for  performing  major  repairs.   It  would  also  be  useful 
to  determine  what  type  of  parts  are  kept  in  stock  as  well 
as  where  parts  and  other  service  supplies  are  obtained. 
This  information  will  be  helpful  in  making  changes  in  the 
system  in  order  to  increase  efficiency  and  decrease  costs. 

3.  Data  on  special  services  provided  by  the  transit 
system  should  be  obtained.   This  would  include  charter  ser- 
vice as  well  as  the  transporting  of  school  children  by 
special  buses.   This  information  will  be  necessary  to  de- 
termine what  services  should  be  continued  and  those  to  be 
termi  nated. 
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4.  In  order  to  make  an  analysis  of  the  system  it  will 
be  necessary  to  obtain  some  economic  data.   The  revenue 
from  the  system  by  route  should  be  obtained.   A  number  of 
graphs  should  be  made  from  this  information.   A  plot  of 
daily  revenue  by  route  can  be  made  for  a  period  of  three  or 
four  months.   Also,  monthly  revenue  for  the  whole  system  can 
be  plotted  for  a  number  of  years  to  obtain  a  picture  of  the 
past  revenue  trends  of  the  system.   The  form  and  amount  of 
information  available  will  determine  what  analysis  can  be 
performed.   Figures  6  and  7  show  examples  of  how  data  might 
be  presented.   A  good  source  of  information  would  be  income 
tax  records,  which  should  be  available  from  the  transit 
company . 

Data  on  operating  costs  should  be  obtained,  such  as 
cost  of  fuel,  drivers  wages,  maintenance  costs,  depreciation 
costs,  etc.   As  much  economic  data  as  possible  should  be 
obtained  in  order  to  analyze  the  present  system  to  see  where 
changes  can  be  made.   An  example  of  the  type  of  economic 
data  collected  in  previous  transit  studies  is  presented  in 
Tabl es  1  and  2 . 

5.  An  inventory  of  all  equipment  and  property  should 
be  made.   This  will  include  a  complete  run  down  on  the  age 
and  condition  of  each  piece  of  rolling  stock.   See  Table  13 
in  the  chapter  on  Acquisition  of  Transit  Operations  by  a 
City.   This  information  will  be  beneficial  in  planning  for 
the  purchase  of  new  equipment  and  the  retiring  of  wornout 
equi  pment . 
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6.   An  analysis  of  the  present  form  of  management 
should  be  made.   This  will  include  determining  the  number  of 
administrative  personnel  and  the  duties  and  responsibilities 
of  each.   This  information  will  be  used  to  determine  if 
changes  need  to  be  made  in  the  form  of  management.   Items  to 
be  considered  would  be  the  qualifications  necessary  for  each 
position  as  well  as  the  attitude  of  the  personnel  toward  the 
present  system.   It  would  also  be  useful  to  determine  the 
drivers'  attitude  toward  the  system  and  toward  the  present 
management  organization. 

The  amount  of  data  collected  on  the  characteristics 
of  the  present  transit  system  will  depend  on  the  time  avail- 
able, the  number  of  personnel  available,  and  the  money 
available  for  this  part  of  the  study.   Generally,  the  more 
pertinent  the  data  that  is  obtained,  the  easier  it  will  be 
to  determine  the  changes  that  will  improve  the  transit  sys- 
tem's efficiency. 
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CHAPTER  IV.   POTENTIAL  RIDERS  AND  AREA  CHARACTERISTICS 


In  most  areas  for  which  this  report  was  written,  the 
transit  ridership  will  consist  mainly  of  captive  riders. 
In  this  situation,  it  is  necessary  to  design  the  new 
transit  system  or  to  change  the  old  system  so  that  it  will 
attract  new  riders.   An  increase  in  ridership  is  necessary 
in  order  to  help  cover  the  costs  of  improving  transit  service 
Improvements  in  transit  service  will  depend  on  the  goals  and 
objectives  that  have  been  established  for  transit  in  the 
area.   It  will  be  necessary  to  know  what  areas  are  to  be 
served,  the  people  to  be  served,  and  the  frequency  of  ser- 
vice to  be  provided  to  each  area. 

Once  these  decisions  have  been  made,  it  will  be  neces- 
sary to  determine  the  "latent  demand"  for  transit  service 
in  the  area  including  both  potential  captive  and  choice 
riders.   In  many  cases,  there  are  persons  within  the  city 
who  would  be  captive  riders  if  transit  were  presently 
available  to  them  and  if  it  served  the  areas  where  they 
wished  to  go.   These  persons  must  be  located  as  well  as 
those  persons  that  might  become  choice  riders  1f  the  level 
and  quality  of  transit  service  were  Improved. 

In  order  to  design  the  new  system  or  make  changes  in 
the  old  one,  it  is  necessary  to  obtain  data  on  persons  that 
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do  not  presently  use  transit.   Data  on  characteristics  of 
the  area  will  also  be  needed  in  order  to  plan  needed  changes 
or  to  design  a  new  system.   The  types  of  data,  the  sources 
for  the  data,  and  their  presentation  are  discussed  in  the 
following  sections. 


Types  and  Sources  of  Data 
The  method  used  to  obtain  the  data  will  depend  on  the 
type  and  amount  of  data  to  be  collected.   In  general,  it 
will  be  helpful  to  collect  data  similar  to  that  collected  on 
present  transit  riders.   Useful  information  would  include 
such  things  as  the  number  of  cars  per  household,  the  Income 
per  household,  the  number  of  persons  in  each  household,  the 
age  distribution  of  each  household,  etc.   The  exact  data 
collected  will  depend  on  what  data  are  available  from  other 
sou  rces . 

Data  sources  would  include  transportation  studies  and 
any  other  studies  or  surveys  that  have  been  conducted  in 
the  area.   Another  sources  of  information  is  the  state  bureau 
of  motor  vehicles.   In  some  states,  a  list  can  be  obtained 
of  the  vehicle  registrations  for  the  area.   These  registra- 
tions can  be  coded  to  the  study  zones  for  analysis.   A  very 
important  sources  of  information  will  be  census  data.   The 
availability  of  the  data  as  well  as  its  form  will  depend  on 
the  size  of  the  area  and  whether  the  area  has  been  tracted. 
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For  those  cities  over  50,000  that  have  been  tracted, 
it  will  be  possible  to  obtain  all  the  census  data.   Part  of 
the  data  will  be  in  printed  form  and  the  rest  on  summary 
tapes.   Also,  available  to  these  cities  will  be  a  standard 
package  of  programs  (Urban  Transportation  Package)  developed 
by  the  Bureau  of  the  Census  and  funded  by  the  Federal  High- 
way Administration  (FHWA)  to  produce  a  summary  tape  of  a 
defined  set  of  data  for  each  traffic  zone.   The  cost  of  this 
tape  will  be  for  processing  only. 

The  delivery  process  on  these  tabulations  is 
as  follows:   (a)  a  local  agency,  if  it  chooses  to 
participate  in  the  program,  makes  its  request; 
(b)  the  request  must  be  accompanied  by  a  conver- 
sion file  of  census  block  numbers  to  traffic  zones; 
and  (c)  the  Bureau  of  the  Census  produces  the  sum- 
mary tape  and  delivers  it  to  the  requester.   This 
program  is  expected  to  begin  in  late  1971  or 
early  72. 

The  areas  of  summarization  need  not  be  traf- 
fic zones.   The  programs  can  develop  summaries  at 
any  area  level  defined  by  block,  consistent  with 
disclosure  and  reliability  constraints. 

STANDARD  PACKAGE  CONTENTS 
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These  data  will  provide  a  means  of  doing  extensive  transit 
planning  at  a  very    minimal  cost. 

The  only  other  data  that  might  be  needed  are  informa- 
tion on  trips  other  than  the  work  trip.   There  are  a  number 
of  economical  ways  to  obtain  this  Information  such  as  a 
license  plate  survey,  a  post  card  survey  of  a  sample  of  the 
elderly  or  special  groups  or  a  post  card  type  survey  at  major 
activity  centers.   These  surveys  are  discussed  in  the  next 
section  dealing  with  cities  under  50,000  that  have  not  been 
tracted . 

For  those  cities  under  50,000  that  have  not  been 
tracted,  it  will  be  possible  to  obtain  a  limited  amount  of 
census  data  by  enumeration  district.   The  data  available  by 
enumeration  district  (E.D.)  consists  of  the  information  ob- 
tained at  the  100  per  cent  survey  level  which  is  on  the 
first  count  summary  tapes  from  the  1970  census  of  population 
and  housing.   A  list  of  the  items  collected  in  the  1970 
census  and  the  sample  size  used  for  each  are  shown  in  Table  3. 
All  the  information  on  these  tapes  are  available  in  micro- 
film which  is  useful  in  small  areas  because  it  does  not  re- 
quire a  programmer  or  computer  to  be  read.   However,  the 
information  is  in  coded  form  on  the  microfilm  (see  Appendix 
D).   Therefore,  it  will  take  some  time  to  locate  the  desired 
information  for  each  enumeration  district.   However,  the 
cost  of  this  information  is  very   small,  only  $8  per  roll  of 
16mm  microfilm.   The  number  of  rolls  required  for  File  A  1n 
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TABLE  3 
1970  Census  Subject  Items  Compared  With  1960  Content 

The  sample  percentages   for  population  and  housing  Items  Included     In   the  1970  census     In  co'  purlaon 
with    the   Items   In   the  1960  census  are  shown  below.     Each  Item  la  discussed  on   the  page  Indicated. 


Population   Items 

Relationship  to  head  of  household 

Color  or  race 

Age  (month  and  year  of  birth) 

Sex 

Marital   status 

State  or  country  of  birth 

Years  of   school    completed 

Number  of  children  ever  born 

Employment   status 

Hours  worked   last  week 

W"eks  worked   last  year 

Last  year   in  which  worked 

Occupation,    Industry,   and   clasa  of  worker 

Activity   5  years  ago 

Income   last  year: 

Wage   and   ealary   Income 

Self-employment   Income 

Other   income 

Country  of  birth  of  parents 

Mother  tongue 

Year  moved   Into  this  house 

Place  of   reeidence   5  years  ago 

School  or  college  enrollment    (public  or  private). 

Veteran   status 

Place  of  work 

Means  of  transportation  to  work 

Mexican  or  Spanish  origin  or  descent 

Citizenship 

Year  of  immigration 

When  marri ed 

Vocational    training  completed 

Presence  and   duration  of  disability 

Occupation-Industry  5  years  ago 


1970 


100 

100 

7 

100 

100 

7 

100 

100 

7 

100 

100 

7 

100 

100 

3 

25 

20 

H 

25 

20 

8 

25 

20 

8 

25 

20 

9 

25 

20 

9 

25 

20 

9 

.25 

20 

9 

25 

20 

9 

- 

20 

3 

25 

20 

10 

25 

l20 

5 

25 

'20 

6 

25 

15 

10 

25 

15 

10 

25 

15 

11 

25 

315 

6 

25 

15 

11 

25 

15 

11 

25 

415 

6 

25 

15 

1J 

- 

5 

4 

- 

5 

/, 

- 

5 

4 

25 

'5 

7 

- 

5 

4 

- 

5 

5 

- 

5 

4 

^Single  it. 
2sint.«ic 
ipta 


separation  in   1970  by  farm  and  nonfam  hicchbc 

i  arpofitioti  in   1970  oy  social  aecuriry,  public 


^Thia  item  1a  alio  in  the  yp+rceni   sample  hue  li 
^Street  addre.a  included  in   1970. 
In    I960,  whether  married  more  than  once  and  da 
il  marring*  ended  by  dearh  of  spouae. 


re,  and  all  othe 
-d  to  Stat*  of  residence  *>  ycara  ngo. 
i  drat  mftrnaf*.   in   1970,  •'»©  include!  whethe 


71 


TABLE  3 
1970  Census  Subject  Items  Compared  With  1960  Content-Continued 


Housing  Items 

Number  of  units  at  this  address 

Telephone 

Access  to  unit 

Kitchen  or  cooking  facilities 

Complete  kitchen  facilities 

Condition  of  housing  unit 

Rooms 

Water  supply 

Flush  toilet 

Bathtub  or  shower 

Basement 

Tenu  re 

Commercial  establishment  on  property 

Value 

Contract  rent 

Vacancy  status 

Months  vacant 

Components  of  gross  ren  t 

Heuti ng  equipment 

Year  structure  built 

Number  of  units  in  structure  and  whether  a  trailer. 
Farm  residence  (acreage  and  uules  of  farm  products) 
Land  used  for  farming 

Source  of  water 

Sewage  disposal 

Bathrooms 

Air  conditioning 

Automobiles 

Stories,  elevator  in  structure 

Fuel — heating,  cooking,  water  heating 

Bed  rooms 

Clothes  washing  machine 

Clothes  dryer 

Di  shwasher 

Home  food  freezer 

Television 

Radio 

Second  home 


1960 


1070 


Page 


- 

6100 

5 

25 

7100 

11 

100 

100 

11 

100 

- 

15 

- 

100 

5 

100 

- 

15 

100 

100 

11 

100 

100 

12 

100 

100 

12 

100 

100 

12 

25 

100 

12 

100 

100 

12 

100 

100 

12 

100 

100 

12 

100 

100 

12 

100 

100 

13 

25 

100 

13 

25 

20 

13 

25 

20 

13 

25 

20 

13 

20 

20 

14 

25 

20 

14 

25 

- 

16 

20 

15 

14 

20 

15 

14 

20 

15 

14 

5 

15 

14 

20 

15 

14 

20 

5 

15 

5 

5 

15 

5 

5 

15 

5 

'; 

5 

5 

5 

5 

- 

5 

5 

5 

5 

5 

5 

5 

7 

5 

5 

15 

- 

5 

5 

To  be  collected  primarily  for  coverage  check  purposes. 
^Required  on  100-percent  for  field  followup  purposes. 
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each  state  is  shown  in  Appendix  D.   A  complete  copy  of  the 
census  report  from  which  this  information  was  taken  is 
provided  in  Appendix  D.   The  report  title  is  "1970  Census 
Summary  Tape  User  Memorandum  No.  30  (Revised)." 

The  exact  type  of  information  available  on  the  first 
count  summary  tapes  is  provided  in  Appendix  D  in  a  census 
report  titled  "First  Count  Summary  Tapes  from  the  1970  Census 
of  Population  and  Housing."   There  are  a  number  of  data 
items  that  will  prove  quite  useful.   The  information  on 
population  distribution  by  specific  age  groups  for  each  E.D. 
will  be  helpful  in  locating  those  areas  having  a  high  number 
of  young  and  elderly.   These  areas  are  where  higher  transit 
ridership  may  be  expected.   Along  this  same  line  the  data 
items,  value  of  owner-occupied  housing  units  and  monthly 
contract  rent  for  renter-occupied  units  will  be  useful  in 
determining  an  approximate  income  level  for  each  E.D.   Those 
areas  with  a  high  income  level  can  generally  be  expected  to 
generate  a  low  transit  ridership.   A  lot  more  information 
is  available  and  can  be  used  at  the  discretion  of  the  study 
gorup . 

Those  census  data  items  that  were  not  collected  at  the 
100  per  cent  level  cannot  be  obtained  for  enumeration  dis- 
tricts unless  a  special  tabulation  is  made.   These  special 
tabulations  are  quite  expensive  depending  on  the  amount  of 
information  requested  and  the  size  of  the  area.   A  number 
of  organizations  throughout  the  United  States  have  purchased 
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the  census  tapes  and    ore  making  special  tabulations.   A 
list  of  these  organizations  is  contained  in  Appendix  D  in  a 
census  report  titled  "Summary  Tape  Processing  Centers."   If 
the  study  group  wishes  to  have  special  tabulations  made  it 
should  contact  one  of  these  centers  or  the  United  States 
Bureau  of  the  Census  in  Washington  "D.C. 

In  the  cities  under  50,000  that  have  not  been  tracted, 
the  data  from  the  census  will  probably  not  be  enough  to  do 
all  the  transit  planning.   It  may  be  necessary  to  obtain 
additional  data  particularly  on  non-transit  user  travel  pat- 
terns.  There  are  a  number  of  relatively  inexpensive  methods 
for  obtaining  this  data.   In  order  to  get  work  trip  data  it 
should  be  possible  to  conduct  an  employee  survey.   There 
are  a  couple  of  ways  to  do  this.   In  some  cases  it  will  be 
possible  to  go  to  the  employers  of  the  area  and  obtain  the 
names  and  addresses  of  their  employees  as  well  as  their 
usual  work  schedule.   This  information  can  then  be  coded  to 
the  analysi  s  zones  . 

If  it  is  felt  that  the  first  method  violates  the  em- 
ployees rights  or  if  more  information  is  desired  from  each 
employee,  then  a  survey  card  can  be  used  to  collect  the  de- 
sired information.   This  survey  card  is  usually  small  and 
contains  only  a  few  questions.   The  usual  information  is  home 
address,  work  schedule,  and  then  a  few  questions  which  the 
study  group  may  wish  to  ask  concerning  such  things  as  mode 
to  work,  reaction  to  transit  system,  etc.   The  survey  card 


74 


should  be  designed  in  the  same  manner  as  the  on-board  0-D 
survey  questionnaire  discussed  in  Chapter  III. 

Besides  work  trip  information  it  might  be  desired  to 
collect  information  on  other  trips  such  as  shopping,  recre- 
ation, etc.   These  can  be  obtained  through  a  license  plate 
survey  at  major  activity  centers.   In  conducting  the  survey 
a  "typical  day"  should  be  used  as  in  the  on-board  0-D  sur- 
vey.  The  license  plate  survey  can  be  conducted  over  a  per- 
iod of  days  or  weeks.   It  is  not  necessary  to  obtain  a  100 
per  cent  sample,  but  it  will  probably  be  as  easy  to  get  a 
100  per  cent  sample  as  it  would  to  get  a  random  sample. 
Once  the  license  plate  numbers  are  recorded  they  are  then 
matched  to  the  addresses  which  can  be  obtained  from  the 
state  bureau  of  motor  vehicles.   This  information  is  then 
coded  to  the  analysis  zones. 

If  more  information  is  desired  from  persons  making 
trips  such  as  shopping,  recreation,  etc.  or  from  special 
groups  such  as  the  elderly,  a  post  card  survey  can  be  done. 
Generally,  these  post  cards  are  handed  out  at  the  major 
activity  centers  with  the  respondent  mailing  in  the  comple- 
ted card.   The  cards  are  coded  with  a  number  which  will  be 
used  to  record  the  building  or  area  where  the  cards  were 
passed  out.   A  sample  survey  card  that  was  used  in  Detroit 
is  shown  in  Figure  8.   The  return  rate  on  this  type  of  sur- 
vey is  generally  very  low,  usually  ranging  from  10-30  per 
cent. 


CITY   OF   DETROIT  -  CENTRAL   BUSINESS   DISTRICT   STUDY 

Your  help  is  needed  to  plan  an  improved  downtown  Detroit.  Please 
fill  out  this  card  about  your  trips  today.  Drop  in  any  U.S.  mail  box. 

NOTE:  If  you  received   more  than  one  card  teduy.   fill  out  and  mail   only  one. 

1.  WHAT  WAS  YOUR   DESTINATION   IN   THIS  BUILDING? 

(Room   No  ,    Naniv   of  Company   or   Nam*  of   Doctor,    lawyer,  etc.) 

2.  WHAT  WAS  THE   PURPOSE  Ol"  YOUR  TRIP  TO  THIS  BUILDING7 

["]  Place  of  work  □  Bunnm  call  (""]  Shopping  [  '}  Eal  -  Coffee  Break 
G  Social  --  Recrcolion  G  Personal  buiineii  (Vnit  doclor,  lawyer,  bonk, 
pov't.  office,  etc.)      [|    Palling  thru      G   Other 

3      If  YOU  WORK  HCRE,   HOW  OFTEN   DID  YOU  LEAVE   BLDG? TIME(S) 

4.     WAS  TRIP  TO  THIS  BUILDING  MAIN  REASON  FOR  COMING  DOWNTOWN? 

(J  YFS  H   NO 

IF  NO  (n)  WHAT  WAS  THE  MAIN  REASON  FOR  COMING  DOWNIOWN' 
f]  Place  of  Work  (]  Buiineii  call  [_"]  Shopping  [~\  Eat  meol 
G    Social  -    Recreation       [J   School       fj    Penonol    buiineii    (Vi.il 

doctor,  lawyer,  gov't    office,  etc.)        G   Other 

(b)    LOCATION  OF  MAIN   REASON  fOR  COMING   DOWNTOWN 


(Neareil   Street   Comer   or   Build. no   Nam.-) 


3.     HOW  DID  YOU  ENTER  DOWNTOWN  AREA  TODAY?  (CHECK  ONE) 

□  Auto  Driver    [  ~|  Auto  Potienger    [  )  Bui   [_"]  Train    fj]  Taxi    fl  W"1"    [  i  Olher 

6.  HOW    DID    YOU    GET     FROM    DOWNTOWN     END    OF    TRANSPORTATION 
CHECKED  IN   QUESTION   NO    5  TO  THE   FIRST   PLACE  YOU   WERE  GOING? 

□  Wolk       n    Bui      [71    Toxi      f]    Auto  Poiienger        fj    Other 

7.  IE  YOU  DROVE  DOWNTOWN    - 

(a)  WHERE  DID  YOU  PARK?      f]    In  lot      Q    In  Garoge      G   A'  Curb 

(b)  HOW  MANY  BLOCKS  WAS  PARKING  PLACE   FROM  WHERE   YOU   WERE 
GOING?      G   Leu  than  1      Q    1-2      G    2  3      G    3 ■*       (J   Over  A 

(c)  HOW  MANY  HOURS  DID  YOU  PARK?        ["]    Leu  than   1 

d  1-2  □  2-3  n  y*  a  *_!   n  q^j 

8.  CHECK   ONE   OR   MORE    PRINCIPAL    SEASONS   FOR   CHOICE    OF 
TRANSPORTATION   USED   FOR   TRIP   INTO   DOWNTOWN    AREA 

AUTO  DRIVERS                       BUS  OR  TRAIN  IIDERS  AUTO  PASS    &  OTHERS 

G   No  bui  available               [J    Do  not  like  to  drive  ["]  No  but  available 

_    „                               ,               G    Bui  or  train  more  r--j  Bu,  ,ervice  ,o0  ,|ow 

G    Bui  lervico  too  llow                  convenient  than  outo  rn  „ 

n    .,        .   ,        ,     •,  I  Bui  lervice    requirei 

□    .                              .                G    No  d"ver  •  hcenie  u-1  .         , 

Bui  lervico  requirei  f-  ,    ,       ..       ,  ,  tromler 

I                                      fJ    Family  doel  oof  ._,         .             ..      . 

tramfer                                                            .  J  R'de  available 
own  auto 

G    P'.f"  romfort   and  O    Auto   uied   by   others  G    Guell   in   hotel 

convenience  of  oulo  G    Bul  or  train  let!  G    >■"•  "Hhin   walking 

OMpcmive  thon  auto  dutonce 

G    Need   auto   for  G    Parking  not  ovailable  [    ]    Rode    with    perion   who 

other  purpoiei  at   reoionabte   rotei  did  not   park  downtown 


9.     WHAT  IS  YOUR  HOME  ZIP  CODE'' 


10.     WHAT  IS  YOUR  AGE7      G    Under   '6      J  ]    1 6  20      []    20-30      [J    30-40 

N0  37JQ3     (J    4050      n   5065      G   Over  65 

•  OlllfU  C  of  D    67-PO  A 

FIGURE  8 
SAMPLE  SURVEY  CARD3 
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A  final  but  more  costly  method  of  obtaining  travel 
data  from  non-bus  users  1s  through  the  use  of  a  mail-in  or 
home  Interview  questionnaire.   A  sample  copy  of  the  cover 
letter,  trip  log,  and  one  of  the  two  questionnaires  used  in 
the  home  interviews  in  the  Greater  Lafayette  Area  Transpor- 
tation and  Development  Study  conducted  by  the  Tippecanoe 
County  Area  Plan  Commission  are  provided  in  Appendix  E.   The 
questionnaire  is  self-explanatory  and  could  have  been  used 
in  a  mail-in  survey.   However,  the  home  interview  was  used 
to  insure  a  higher  return  rate  and  to  help  reduce  the  amount 

of  bias  in  the  sample.   The  sample  size  can  vary  widely,  but 

4 
the  following  rates  are  recommended. 

For  determining  general  transpprtatl on  plans, 
the  sample  rates  should  not  be  smaller  than 
given  below.   However,  if  more  precise  plans  are 
called  for,  the  sample  rates  recommended  by  the 
Bureau  of  Public  Roads  should  be  followed. 

Metropolitan  Population   Minimum 


Under  50,000 
50,000  -  150,000 
150,000  -  300,000 
300,000  -  500,000 
500,000  -  1  million 
Over  1  million 


Minimum 

Sair 

iple    Rate 

Sample 

Recommended 

Rate 

by 

the   Bur- 

eai 

i   of   Publ i  c 

Roa 

ids 

10% 

20% 

5% 

12-1/2% 

3% 

10% 

2% 

6-2/3% 

1.5% 

5% 

H 

4% 

Additional    data   besides    those   on   non-bus    users    are 
needed   for   transit  planning.      These    Include    information   on 
the    area    1n    the    form  of   land-use    data   as   well    as   economic 
and   population    growth   trends.      These    Items   will    be    discussed 
in   the   following   sections. 


/ 
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Land-Use   Data 

This    information    is    necessary    to    determine    the    loca- 
tion   of   activity    centers    in    relation    to    residential    areas 
which    should    aid    in    routing    and    scheduling.      Also,    by    con- 
tinued   updating    of    the    land-use   map,    changes    in    location 
trends    can    be    found.      This    will    aid    in   planning    new    routes 
and   making    changes    in    old    ones. 

There    are    a   number   of  ways    to   obtain    land-use    data. 
In    the    larger    cities    land-use   maps    may    already    have    been 
developed   by    the    planning    department.      However,    if   a    land- 
use   map    is    not    available,    it   will    be    necessary    to   develop 
one.      For    transit   planning    purposes    this    map    can    be    less    de^ 
tailed    than    typical    land-use   maps.      The   main    thing    is    to 
locate    specific    land-use    groups    and    1n    the    case    of    large 
businesses    or   industries,    the    exact    use    and   owner    can    be 
specified.      A    typical    land-use    grouping   will    contain    8-10 
land-use    classifications.      Two   examples    are    provided   below. 


Land-Use   Classification    System.      Northeastern    Illinois 

5 
Metropolitan   Area    Planning    Commission. 

1.  Residential 

2.  Business  and  Commercial 

3.  Industrial 

4.  Transportation  Services 

5.  Public,  Cultural,  Educational  and  Related 

6.  Parks  and  Recreation 

7.  Utilities 

8.  Agricultural 

9.  Miscellaneous  Uses 
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Land-Use    Classification    Manual.      Developed    by    the    Land 
Classification   Advisory    Committee   of   the    Detroit   Metropolitan 

A  6 

Area . 

0.  Residential 

1.  Extractive  and  Industrial  Nonmanuf acturi ng 

2.  Manufacturing  (light) 

3.  Manufacturing  (heavy) 

4.  Transportation,  Communications,  and  Utilities 

5.  Commercial 

6.  Personal,    Business,    and   Professional    Services 

7.  Public   and   Quasi-Public   Services 

8.  Recreation 

9.  Unused    Space 

Both  of  the  examples  listed  above  are  further  broken  down 
for  each  classification,  however,  for  transit  planning  pur- 
poses the  broad  groups  will  be  adequate.   It  might  be  bene- 
ficial to  have  a  number  of  residential  classifications  which 
distinguish  dwelling  types. 

A  number  of  methods  may  be  used  to  obtain  land-use 
information.   Where  available,  airphotos  can  be  used  to 
locate  general  land-uses.   Those  areas  which  are  unclear  can 
be  checked  by  visual  inspection.   Another  possible  source 
is  the  use  of  Sanborn  maps.   These  maps  may  be  available 
through  local  insurance  companies.   In  using  these  maps  the 
study  group  should  check  to  see  if  the  information  is  up-to- 
date.   In  some  cases  these  maps  are  updated  only  e^jery    five 
to  ten  years.   However,  between  the  use  of  airphotos,  San- 
born maps,  and  visual  inspection,  it  should  be  possible  to 
develop  a  fairly  accurate  land-use  map  with  a  minimum  of 
effort. 
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Once  the  information  is  obtained  it  should  be  color 
coded  or  coded  to  d  set  of  black  and  white  patterns  which 
can  then  be  used  to  code  a  map  of  the  area.      This  map  will 
be  very    helpful  in  planning  new  transit  routes  or  making 
changes  in  old  routes. 


Notes 

Sydney  R.  Robertson,  Federal  Highway  Administration, 
400  7th  Street  S.W.,  Washington,  D.C.   20591,  "Journey-to- 
Work  Statistics,"  Highway  Research  Board,  Special  Report  121, 
Use  of  Census  Data  in  Urban  Transportation  Planning  (Highway 
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U.S.  Department  of  Commerce,  Bureau  of  the  Census, 

Data  Access  Description  No.  14,  Items  Contained  in  the  1970 

Census  of  Population  and  Housing  (Washington,  D.C.   20233 , 

March,  1970),  p.  2. 

3 
Central  Business  District  Study,  City  of  Detroit, 
Central  Business  District  Study  Survey  Card  (Detroit,  Michi- 
gan,  1968). 

4 
NCUT,  National  Committee  on  Urban  Transportation, 
Procedural  Manual  2A,  Origin-Destination  and  Land  Use 
(Public  Administration  Service,  1313  East  Sixtieth  Street, 
Chicago  37,  Illinois,  1958),  p.  15. 

5 
Northeastern  Illinois  Metropolitan  Area  Planning 
Commission,  Land  Use  Handbook  (400  W.  Madison  Avenue,  Chi- 
ago,  IT  1  i  noi s   60606  ,  1961  )  ,  p.  34. 
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Metropolitan  Area,  Land  Use  Classification  Manual  (Public 
Administration  Servi  ce ,  1313  East  Sixtieth  Street,  Chicago 
37,  Illinois,  1962),  p.  3. 
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CHAPTER  V.   FORECASTING  AND  DATA  PRESENTATION 

In  the  conventional  transportation  studies  that  have 
been  conducted,  a  lot  of  time  and  effort  has  gone  into  the 
forecasting  phase.   This  phase  consists  of  such  things  as 
trip  generation,  trip  distribution,  and  modal  split  and 
trip  assignment.   Also,  included  in  this  phase  were  other 
projections  such  as  population  and  economic  forecasts  as 
well  as  future  land-use  trends. 

In  transit  planning  and  particularly  in  small  areas  a 
lot  of  effort  cannot  be  spent  on  the  forecasting  phase. 
However,  this  phase  cannot  be  ignoredl   Most  of  the  studies 
in  the  past  have  made  their  forecasts  for  periods  of  10  to 
20  years  in  the  future.   A  long  planning  period  may  be  al- 
right if  no  major  changes  are  to  be  made  in  the  transporta- 
tion system  during  that  time.   However,  if  major  changes 
are  to  be  made  in  the  system,  it  becomes  difficult  to  pre- 
dict the  effects  on  the  system  due  to  these  major  changes. 
Thus,  for  the  transit  planning  being  done  in  small  areas  a 
much  shorter  forecasting  period  must  be  used.   There  are 
several  reasons  for  this.   Generally,  transit  ridership  will 
consist  of  captive  riders  at  the  time  planning  1s  being 
done.   Also,  old  equipment  will  probably  be  1n  use  over 
routes  that  haven't  changed  in  years.   Once  the  planning 
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recommendations  are  implemented,  one  might  expect  drastic 
changes  to  be  made  in  the  type  of  equipment  used  as  well  as 
the  routes  used  and  the  level  of  service  being  provided.   It 
will  therefore  be  impossible  to  forecast  accurately  the 
ridership  trends  on  this  new  system  10  to  20  years  hence 
based  on  the  data  collected  on  the  old  system. 

It  is  suggested  that  a  3  to  5  year  forecasting  period 
be  used  for  designing  the  new  or  improved  transit  system. 
In  making  the  forecasts  for  this  period  it  is  suggested  that 
the  mathematical  models  developed  in  other  studies  not  be 
used.   There  are  several  reasons  for  this. 

1.  Generally,  a  large  amount  of  data  is  needed  to 
calibrate  and  use  most  of  the  models  that  have  been  developed 
Not  only  is  it  expensive  to  collect  these  data  but  a  high 
level  of  technical  know  how  is  needed  to  properly  use  these 
model s . 

2.  Generally,  these  models  are  less  accurate  for  small 
areas  having  a  small  number  of  dally  trips.   Also,  these 
models  are  usually  designed  and  calibrated  to  forecast  for 

a  10  to  20  year  period.   Therefore,  the  models  would  have  to 
be  recalibrated  to  the  3  to  5  year  period  as  well  as  to  re- 
flect any  differences  between  the  area  where  the  model  was 
developed  and  any  other  area  where  1t  was  to  be  used. 

Before  the  study  group  attempts  to  do  any  forecasting, 
it  should  look  for  other  sources  of  forecast  data.   If  a 
transportation  study  has  been  done  in  the  area,  it  may  be 


82 


possible  to  evaluate  and  use  the  forecasts  previously  pre- 
pared. These  forecasts  would  include  population  and  land- 
use  forecasts  as  well  as  trip  generation,  etc. 

Another  source  of  information  might  be  colleges  and 
universities  in  the  state  that  may  have  done  population  and 
economic  forecasts  for  certain  regions  of  the  state.   Along 
this  same  line  it  might  be  helpful  to  check  with  business 
organizations  in  the  area  such  as  the  chamber  of  commerce 
for  any  economic  forecasts  that  are  available  for  the  area. 

From  the  above  sources  it  should  be  possible  to  ob- 
tain the  population,  economic,  and  land-use  trends  to  be 
expected  in  the  3  to  5  year  planning  period.   However,  it 
may  not  be  possible  to  obtain  a  forecast  for  transit  rider- 
ship  for  that  same  period.   There  are  a  couple  of  ways  that 
the  study  group  may  obtain  a  forecast  for  transit  ridership. 

In  most  cases  the  present  transit  system  will  have 
experienced  a  fluctuating  up  and  down  trend  in  ridership 
over  the  last  ten  years  with  a  continued  decline  over  the 
past  several  years.   This  pattern  can  be  determined  by  plot- 
ting the  yearly  system  passenger  revenue  for  a  ten  year  per- 
iod.  This  plot  might  look  like  that  of  the  Lafayette  system 
as  shown  in  Figure  9.   If  so,  a  good  estimate  for  ridership 
expected  from  a  new  or  improved  system  1n  the  3  to  5  year 
planning  period  would  be  the  ridership  at  the  highest  peak 
in  the  last  ten  years.   In  the  case  of  the  Lafayette  system, 
thi  s  woul d  be  i  n  1 960 . 
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Generally,  this  point  will  occur  at  a  time  in  the  past 
when  the  present  system  was  then  providing  a  higher  level 
of  service,  possibly  had  expanded  coverage,  and  better  equip 
ment  over  what  presently  exists.   This  ridership  estimate 
is  based   on  an  increased  level  of  service.   In  some  cases 
the  increase  in  ridership  may  come  quickly  with  the  imple- 
mentation of  major  system  improvements.   However,  it  most 
likely  will  take  2  to  3  years  for  people  to  change  their 
riding  habits,  particularly  those  that  have  purchased  a  sec- 
ond car  as  an  alternative  to  using  the  old  transit  system. 
The  new  system  will  have  to  prove  itself  before  these  people 
will  be  willing  to  give  up  that  second  car. 

If  the  plot  of  passenger  revenue  does  not  decline 
for  the  last  year  or  two  but  is  Increasing  then  it  may  be 
possible  to  apply  a  growth  factor  to  develop  a  ridership 
forecast.   Generally,  ridership  can  be  expected  to  equal 
past  ridership  peaks  and  in  a  few  cases  exceed  them  in  the 
3  to  5  year  forecast  period. 

It  should  be  remembered  that  this  increased  ridership 
will  come  from  persons  presently  having  an  alternative  means 
of  transportation.   They  may  be  persons  that  were  once 
transit  users  and  stopped  using  transit  because  of  the  poor 
level  of  service  or  those  that  do  not  wish  to  spend  the 
money  for  a  second  car.   In  either  case  they  will  be  attrac- 
ted to  transit  only  if  they  are  convinced  that  the  Improved 
level  of  service  will  be  maintained. 
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Since  a  short  forecasting  period  is  being  used  it 
will  be  necessary  to  continue  monitoring  the  system  after 
implementation  to  insure  that  the  system  does  not  become 
overloaded.   Since  the  transit  system  1s  flexible,  it  will 
be  possible  to  prevent  overloading  by  adding  additional  ve- 
hicles as  they  are    needed.   This  continuing  planning  process 
will  be  discussed  in  a  later  chapter. 


Data  Presentation 

After  the  planning  data  have  been  collected  it  should 
be  presented  in  a  way  that  aids  1n  the  analysis  process. 
Some  of  the  data  will  lend  itself  to  being  tabulated  in 
tables  or  charts;  other  data  can  be  plotted  on  graphs  or 
maps.   The  purpose  of  this  section  is  to  encourage  the  study 
group  to  be  innovative  and  to  present  the  data  in  any  form 
which  might  be  useful  in  the  analysis  phase. 

Placing  data  on  maps  of  the  area,  particularly  one 
showing  the  analysis  zones,  can  be  very   effective  for  analy- 
sis purposes.   The  use  of  color  schemes  should  be  encouraged 
not  only  because  it  Improves  the  appearance  of  the  report 
but  also  because  it  enables  the  study  group  to  put  two  or 
three  types  of  information  on  one  map. 

A  few  examples  of  data  presentation  will  be  provided 
here  1n  order  to  show  some  of  the  ways  that  data  may  be  pre- 
sented for  analysis  purposes.   The  origin  and  destination 
data  collected  in  the  on-board  0-D  survey  can  be  tabulated 
and  presented  in  a  trip  table  as  shown  1n  Table  4.   The  0-D 
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information  collected  on  non-bus  users  can  also  be  presented 
in  this  manner.   Other  information  gathered  from  the  various 
surveys  can  be  presented  in  tabular  or  chart  form  as  in 
Tables  5-10  and  Figure  10. 

Once  the  data  have  been  tabulated  and  recorded,  it  is 
then  possible  to  plot  some  of  it  on  maps  of  the  area.   Fi- 
gure 11  shows  the  presentation  of  transit  routes  and  the  area 
coverage  of  each  route.   From  this  map  it  is  easy  to  find 
those  areas  outside  of  the  one-quarter  mile  service  area. 
If  colors  are    used,  it  is  possible  to  show  other  data  on 
this  map  such  as  average  family  income  for  each  analysis  zone 
This  can  also  be  done  through  the  use  of  transparent  over- 
lays each  having  a  specific  type  of  data  recorded  on  them  by 
analysis  zone.   A  plot  can  also  be  made  as  in  Figure  12 
showing  the  zones  that  are  major  generators  of  trips.   Other 
types  of  data  such  as  number  of  employees  in  each  zone,  num- 
ber of  persons  in  certain  age  groups  by  zone  etc.,  can  be 
presented  in  the  same  manner.   It  has  often  been  said  that 
a  picture  is  worth  a  thousand  words  and  this  statement  was 
never  truer  than  in  the  analysis  phase  of  the  planning  pro- 
cess.  Putting  forth  a  lot  of  time  and  effort  on  data  presen- 
tation will  prove  worthwhile  when  it  is  time  for  system  de- 
sign and  analys  i  s  . 


lotes 


1 


CE  664,  Urban  Transportation  Planning,  Term  Project, 
Purdue  University,  Greater  Lafayette  Area  Bus  Study, 
Professor  Kenneth  W~  Heathi  ngton  (C1  vf  1  Engl  neeri  ng  Building, 
Lafayette,  Indiana   47907,  January  1971),  p.  32. 
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TABLE  5 

TRIP  PURPOSE  -  I NTCPNAL  SURVEY 

Auto  Driven 

Chornpoign- Urbono  Uruon  Areo  Tfoniportutior  Study 


PURPOSE  TO 

TOTAL 

PER- 

PURPOSE ROM 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

CENT 

0  Home 

-- 

16,928 

12,265 

2,358 

6,771 

13,911 

79 

1,188 

13,139 

14,  168 

80,307 

36.6 

1  Work 

15,650 

4,035 

3,170 

539 

180 

973 

67 

4,707 

2,21' 

1,816 

33,348 

15.2 

2  Perioral  bulineu 

11,492 

948 

3,126 

185 

179 

915 

-- 

236 

1,580 

520 

19, 181 

6.7 

3  Medicol-E>er,lal 

2,076 

ie9 

221 

211 

27 

226 

- 

41 

370 

93 

3,456 

1  .6 

4  School 

5,546 

231 

461 

115 

279 

475 

-- 

527 

389 

450 

8,473 

3.9 

5  Social- Recreation 

15,319 

125 

441 

159 

123 

2,026 

-- 

202 

752 

620 

19,787 

9.0 

6  Change  Mode- 

120 

45 

28 

76 

-- 

221 

0.1 

7  Fot 

1,  128 

3,473 

519 

90 

518 

458 

-- 

-- 

444 

487 

7,117 

3.2 

8  Shop 

16,273 

515 

1,671 

174 

220 

1,621 

17 

3,641 

718 

25,307 

25,307 

11.5 

9  Serve  Poi-.engcr 

II, 7V 

2,305 

1,489 

488 

918 

1,380 

18 

46? 

1,509 

2,  171 

22,472 

10.2 

lOTAI 

79,401 

28,794 

23,391 

4,319 

8,715 

21,987 

19! 

7,825 

24,063 

20,993 

219,669 

PERCENT 

36.1 

13.1 

10.7 

2.0 

4.0 

10.0 

0.1 

3.6 

10.9 

9.5 

100.0 

TABLE  6 

TRIP  PURPOSE  -  INTERNAL  SURVEY 

Troniit  Punenger  « 

Champa ign-Urbono  Urban  Area  Transportation  Study 


PURPOSE  FROM 

6 

1 

J_ 

0  Home 

-- 

268 

33 

1    Worl 

161 

" 

10 

2  Pcnonol  Ruiineil 

44 

- 

8 

3  Medical- Denial 

53 

" 

-" 

4  School 

1,  106 

8 

" 

5  Social- Recreation 

60 

-- 

8 

6  Chonge  Mode 

26 

32 

16 

7  Eol 

10 

10 

" 

8  Shop 

128 

"- 

18 

9  Serve  Paueoger 

" 

21 

-- 

TOTAL 

1,588 

339 

93 

PERCENT 

38.0 

8.1 

2.3 

PURPOSE  TO P£R- 

4                I            JT             7               8'        ^T  TOTAL  CFM' 

1,187            50               8             --             68          --  1,675  40.0 

10             10               9           10  210  5.1 

24          —  76  1.8 

53  1.3 

53            10             27           286               9          --  1,499  35.8 

S             --              16             -           --  92  2  3 

16             8               8                               8  1U  2  8 

244              8             --             --             --           --  277  6  5 

17          --  163  3.9 

21  0.5 

1,500           84             53           312           135           10  4,175 

35.8          2.0           1.3           7.5           3.3        0.2  100.0 
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TABLE  ID 

AUTO  DRIVERS '    REASONS   FOR  SELECTING  MODE  OF  TRAVEL 
FOR  WORK  TRir 
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Auto  Drivers 

No  bus  available 

Bus  service  too  slow 

Bus  service  requires 
transfer 

Prefer  comfort  and 
convenience  of  auto 

Use  auto  at  work 

Auto  less  expensive 

Auto  would  otherwise 
be  idle 

Member  of  car  pool 

Other 

TOTAL 


Number  of  Responses 
of  Auto  Drivers 

138 

83 

U2 

320 
92 
67 

77 

10 

33 

862 


Percent  of  Total 
Responses  from 
Auto  Drivers 

16.0 

9-6 

h.9 

37.1 

10.7 

7.8 

8.9 
1.2 

3.8 
100.0 


Note:  Respondents  could  indicate  more  than  one  reason  for  their  choice 
of  mode  of  travel  to  work. 
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FIOUHE  10 


TRIP  DISTRIBUTION  HI  TIME  &  PURPOSE  (SDTC)' 
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FIGURE     II 
BUS    ROUTES    AND    COVERAGE* 

(1/4    MILE    ON    EACH     SIDE     OF    ROUTE) 
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CHAPTER  VI.   SYSTEM  DESIGN  AND  ANALYSIS 

In  order  to  develop  a  number  of  alternative  system 
designs,  the  study  group  must  determine  what  types  of  hard- 
ware are    available,  the  possible  organizational  set  ups,  as 
well  as  establishing  certain  design  assumptions  such  as 
drivers  wages,  levels  of  service,  depreciation  rates,  etc. 
This  chapter  covers  some  of  the  more  important  areas  in  the 
desi  gn  phase . 

Hardware  Alternatives 

One  of  the  most  important  items  in  system  design  will 
be  choosing  the  size  and  type  of  vehicle  to  be  used.   It  is 
a  good  idea  for  the  study  group  to  design  a  number  of  sys- 
tems using  several  different  size  buses.   It  will  be  necessary 
for  the  study  group  to  obtain  information  on  each  type  of 
bus  as  to  its  initial  cost,  operating  costs,  use  life, 
options  available,  specifications,  etc.,  such  as  would  be 
available  from  manufacturers.   A  list  of  manufacturers  and 
their  addresses  is  provided  in  Appendix  F.   Also,  provided 
are  examples  of  some  of  the  various  types  of  equipment  pre- 
sently available  as  well  as  a  sample  specification  sheet. 

In  purchasing  new  buses  it  will  be  necessary  to  develop 
a  set  of  specifications.   It  is  a  legal  requirement  1f  pub- 
lic funds  are  used  to  purchase  the  equipment.   In  this  case 
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it.  will  be  necessary  to  obtain  bids  from  the  manufacturers. 
To  encourage  competitive  bids,  the  specifications  must  be 
written  so  that  more  than  one  manufacturer  can  bid  on  them. 
The  specifications  must  also  be  written  to  cover  e^/ery    item 
desired  by  the  study  group.   To  add  or  change  the  contract 
can  be  \/ery    costly  and  time  consuming.   A  sample  of  the  bid 
forms  and  specifications  used  in  Lafayette  is  provided  in 
Appendix  G. 

The  design  of  a  number  of  alternative  systems  and  the 
use  of  various  types  of  hardware  will  be  discussed  in  a 
later  section  of  this  chapter. 


Organization  Alternatives 

The  number  of  administrative  personnel  that  will  be 
needed  will  depend  upon  the  organizational  form.   Generally, 
the  type  and  structure  of  the  set  up  for  managing  the  trans- 
it operations  will  be  dependent  on  the  size  of  the  opera- 
tions.  Figures  13,  14,  and  15  show  possible  organizational 
frameworks  based  on  the  number  of  buses  operated  by  the 
transit  system.    It  will  be  up  to  the  study  group  to  de- 
velop alternative  types  of  management  which  could  then  be 
presented  to  the  decision  makers,  thus  giving  them  a  choice. 

Each  of  the  management  alternatives  has  Its  own  ad- 
vantages and  disadvantages  as  well  as  certain  economic  costs, 
Therefore,  1t  1s  necessary  to  develop  a  number  of  combina- 
tions of  these  alternatives  in  order  to  evaluate  the  ability 
of  each  to  meet  the  system  objectives.   The  next  section 
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Figure  13»  Organization  Chart  —  Small  Finns   (10  or  Less  Buses)' 
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Figure  l5i   Organization  Chart--Lorge  Firms  (31-100  Buses) 
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will  discuss  the  development  of  alternative  systems. 


Developing  Alternative  Transit  Systems 
Before  developing  the  alternative  systems,  it  would  be 
wise  to  go  over  the  objectives  that  have  been  established 
for  transit  1n  the  area. 

There  is  no  established  procedure  for  developing  al- 
ternative systems.   The  quality  of  the  systems  designed  will 
depend  on  the  time  and  effort  expended  as  well  as  the  in- 
genuity and  expertise  of  the  personnel  1n  the  study  group. 
Spending  extra  time  on  this  phase  of  the  planning  process 
should  be  very  beneficial. 

In  developing  alternative  systems,  it  will  be  neces- 
sary for  the  study  group  to  establish  assumptions  to  be  used 
in  designing  each  alternative  with  these  assumptions  varying 
for  each  urban  area  being  studied.   These  assumptions  will  in 
elude  such  things  as  the  level  of  service  to  be  used  for 
each  alternative,  the  drivers  wages  to  be  used,  the  cost  of 
equipment  and  facilities,  etc.   For  example,  some  of  the 
assumptions  used  in  the  Lafayette  study  are  provided  below. 
The  values  listed  in  the  assumptions  are  probably  low,  as 

they  do  not  reflect  the  inflationary  trends  since  the 

3 
Lafayette  study  was  conducted. 

Assumpti  ons 

The  basic  assumptions  concerning  levels  of 
service  used  in  the  evaluation  of  system  alterna- 
tives are  as  follows: 

1.   Continuing  the  present  level  of  service 
the  same  routes  and  schedules  will  be 
maintai  ned. 
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2.  Improving  the  level  of  service,  a  reduc- 
tion of  headways  will  be  made  by  utili- 
zing more  equipment. 

3.  Improving  the  level  of  service,  an  ex- 
tension of  the  area  of  coverage  will  be 
made  by  extending  the  present  routes 
and/or  establishment  of  new  routes. 

Some  routes  may  have  a  reduction  in  head- 
ways . 
In  all  three  levels  of  service,  new  equipment,  new 
management  and  organization,  and  new  terminal  facil- 
ities will  be  used . 

The  basic  assumptions  used  throughout  the  study 
for  cost  estimations  are  as  follows: 
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rty-three    passenger   bus    operational 

t   =    $.12   per  mile. 

hteen    to    twenty-three    passenger   bus 

rational  cost  =  $.07  per  mile. 

lve  passenger  bus  operational  cost 

.07  per  mile. 

ic    hourly   wage    for   drivers    =    $3.00. 

agers    annual    salary   =   $16,000. 

re tary -Bookkeeper's  annual  salary 

5,400. 

interns    (1/2    time    -    each    at   $6,000) 
12,000. 

maintenance   employees    (full    time, 
h    at    $6,000/year)    =    $12,000. 
al    salaries    and   wages    including    sick 
ve ,    vacation,    unemployment,    F.I.C.A., 
pitalization,    etc.    =    1.15    times    basic 
ary    and  wage    rate, 
imated    cost   of   vehicles: 

45    passenger   bus,    air   conditioned 

=    $36,000. 

33  passenger  bus,  air  conditioned, 

other  extras  =  $26,500. 

18-23   passenger   bus,    air   conditioned 

=    $13,152. 

12  passenger  bus,  air  conditioned 

=  $8  ,000. 
ital  recovery  cost  of  vehicles  for 

various  systems  was  based  on  a  10 
r  period  at  8%  interest  for  the  33 

45   passenger   buses,    a   6  year   period 
8%    interest   for   the    18-23   passenger 
es,    and   a    3  year   period    at   8%    1nter- 

for  the  12  passenger  buses. 
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1 1 .  Of f i  ce  Expense : 

A.  Utilities,  per  year  =  $2,200. 

B.  Supplies  per  year  =  $4,000. 

12.  All  systems  are  estimated  with  two  way 
radio  equipment  at  a  cost  per  unit  of 
$500. 

13.  New  fare  boxes  for  all  vehicles  are  in- 
cluded at  an  estimated  cost  of  $220  each. 

14.  The  passenger  figures  used  for  all  al- 
ternatives were  obtained  from  the  survey 
data. 

Before  the  required  number  of  buses  and  drivers  can  be 
determined,  it  will  be  necessary  to  determine  the  routes  that 
will  be  used.   It  should  be  possible  to  develop  a  number  of 
routing  alternatives.   These  alternatives  will  include  the 
existing  routing  scheme  and  possible  extensions  of  those 
routes  as  well  as  the  development  of  new  routes.   The  devel- 
opment of  routing  schemes  is  a  \/ery    difficult  task.   There 
are  no  set  rules  to  follow  in  establishing  routes,  however 
a  few  guidelines  are    suggested  as  follows. 

Routi ng 

"Transit    routes    should   be    laid   out   to    provide 
maximum   service    to    the    community    as    a   whole. 
Transit    should   be    conceived   on    a   systemwide    basis, 
but    in    the    development    of   individual    routes    the 
following    considerations    are    important: 

1.  The    route    should   be    direct   with    respect 
to   origins    and   destinations    of   passen- 
gers.      (Transfers   which    riders    must 
make    should   be    held    to   a   minimum.) 

2.  Routes    should   be    free    of   duplication 
except   where    they    converge. 

3.  In   built-up    areas,    routes    should   be 
spaced   at   approximately   half-mile    inter- 
vals   (quarter-mile   walking    distance) 
with    Intervals    increased   proportionately 
in    areas    of  medium   and    low   population 
densl ty . 

4.  Routes    should    include    a  minimum   number 
of   turning   movements,    and   should   have 
adequate    providison    for   turn-around   at 
both   ends    and   for   layover   at   one   or  both 
ends . 
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The  routing  process  itself  is  mostly  a  trial  and  error 
method  which  attempts  to  satisfy  the  travel  desires  of  the 
community.   Although  the  routing  method  is  mostly  trial  and 
error,  there  are  a  number  of  types  of  routing  that  can  be 
used.   The  following  discussion  of  routing  is  taken  from  the 
publication  Mass  Transit  Management:   A  Handbook  for  Small 

Ci  ties  which  was  compiled  at  the  Institute  for  Urban  Trans- 

5 
portation  at  Indiana  University. 

Routing 

Basically,  routing  is  of  two  types:   through- 
routing  and  cycle-routing. 

Through-routing  is  simply  routing  the  vehicles 
from  one  side  of  town  to  the  other  —  generally 
through  the  central  business  district. 
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THROUGH -ROUTING 


Cycle-routing    is    running    the    buses    into    the 
central    business    district   and    routing    them   back 
out   over   the   same    line,    usually    at   a   fixed    inter- 
val.     Both   of   these   plans    allow   arrivals    at   the 
central    business    district   to    be   scheduled   for 
convenient   transfers    to   other   lines. 


Cycle-routing    simplifies    scheduling    some- 
what,   but    it    forces    more    passengers    to    transfer 
from   one    line    to    another.       If   through    traffic    is 
heavy,    through-routing    is    preferable    because    it 
minimizes    time,    energy    and   money    costs. 


CYCLE -ROUTING 


In  some  areas 
reverse-routing  is 
volves    shunting    an 


a  type  of  routing  called 
used.  This  technique  In- 
outbound   run   to   a   formerly 
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REVERSE  -   ROUTING 

Reverse-routing    is    a    tool    that   should   be 
used   sparingly    and   judiciously.      Loops    shouTd 
never   have    layovers    at    the  end   of   the   outbound 
runs,    and   they   should    in   e\/ery   case    have   short 
running    times    over    the    loop    portion   of   the    trip 

Balloon-routing    1s    a    useful    tool    for   out- 
lying   areas ....  This    type   of   routing    is    used   at 
the    outlying   end   of   a    line    to   serve    residential 
areas . 


As    can    be   seen    from   the    illustration,    more 
than   one    residential    area    can   be   served    1n    this 
manner.      The    use   of   balloon-routing   results    1n 
"fine-grained"    service    in    the    area   served.      In 
fact,    if   the    residential    areas    take    the    char- 
acter  of   reasonably   small    subdivisions,    the 
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BALLOON    -    ROUTING 


balloon-routing    technique    can   be    regarded   almost 
as    door-to-door   service.      Balloon-routing   is    a 
very   consumer-oriented   technique,    and   1t   should 
be    used   wherever   possible. 

Recently,    a   new   type   of   system   has    been    used    in   small 

areas   which    does    not    require    the    conventional    type    routing. 

The   system    is    referred    to    by   many    names    such    as    Dial-A-Bus, 

demand-actuated   transportation,    etc.      It   operates    similar   to 

a    taxi    in    that   passengers    phone    into    the    transit   company    for 

a    ride.      However,    a   small    mini-bus    is    used    and   more    than    one 

rider   is    picked   up    on   each    trip.      The   number   of    riders    picked 

up   will    depend   on    the    destinations    of   the    persons    on-board. 

Generally,    the    first   passenger   picked    up   must   be    delivered 

to   his    destination   within    15    to   20   minutes    after   the    time   he 

was    picked   up.      This    type   of   service    1s    very   marketable    in 

that   1t   is    a   door-to-door   type   service.      However,    since    the 

level    of   service    1s    high   the    cost    1s    somewhat   higher   than 

that   on    a    regular   transit   system.      However,    the    cost    1s    less 
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than  that  for  a  taxi . 

This  system  appears  to  have  great  potential  for  use  in 
small,  low  density  areas,  particularly  where  daily  rldership 
is  low,  thus  permitting  hand  scheduling.   This  system  has 
been  recommended  for  use  in  Lafayette  during  the  off-peak 
hours.   Not  only  does  this  system  provide  a  high  level  of 
service,  but  it  may  reduce  the  vehicle  operating  costs  during 
the  off-peak  hours  since  less  vehicles  may  be  necessary.   A 
good  source  of  additional  Information  on  this  type  of  system 
is  Highway  Research  Board  Special  Report  124  titled  Demand- 
Actuated  Transportation  Systems. 

At  the  same  time  routing  is  being  designed,  it  is 
necessary  to  consider  the  scheduling  process.   The  type  of 
schedule  developed  will  depend  not  only  on  the  routing  but 
also  on  the  type  and  level  of  service  to  be  provided.   A  few 
guidelines  for  scheduling  are  provided  below. 

GUIDELINES  FOR  SCHEDULING 

(1 )  Schedul ing  is  a~ most  Important  marketing 
variable.   In  the  firm's  marketing  strategy,  it 
is  designed,  1n  conjunction  with  other  marketing 
tools,  to  hold  customers  who  have  been  enticed  to 
use  the  service. 

(2)  Schedules  should  be  simple  and  easy  to 
remember.   The  passengers  are  not  scheduling  ex- 
perts.  Simplicity  is  also  helpful  to  the  oper- 
ating employees  (drivers  and  dispatchers  alike). 
Scheduling  should  not  require  highly  skilled  people 
nor  a  computer,  in  keeping  with  the  restrictions 

on  available  funds. 

(3)  For  cities  of  under  100,000  in  popula- 
tion, headways  of  30  minutes  should  meet  the 
needs,  although  this  idea  should  be  carefully 
evaluated  for  each  and  every  route.   For  larger 
cities,  headways  should  be  shortened. 
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(4)  From  a  financial  standpoint,  it  is 
probably  impossible  to  have  very   frequent  head- 
ways (i.e.,  in  the  five-minute  range),  which  makes 
careful  drawing  and  scrupulous  maintenance  of 
schedules  extremely  important. 

(5)  Schedules  should  be  coordinated  so  that 
transferring  is  made  as  convenient  to  the  rider 
as  possible.   Waiting  time  at  transfer  points 
should  be  minimized. 

(6)  Schedules  attempting  to  appeal  to  cer- 
tain riders  should  be  made  1n  such  a  way  that 
these  riders  are  actually  being  served.   Buses 
that  make  work-related  trips  cannot  be  scheduled 
to  arrive  at  the  work  place  five  minutes  after 
the  starting  time. 

(7)  Schedules  should  be  checked  constantly 
to  assure  that  they  are  being  kept.   Schedules 
shoul d  be  rel i  able . 

(8)  Schedules  and  schedule  changes  should 
be  publicized. 

(9)  Schedules  should  be  continuously  reviewed 
as  an  on-going  activity  6"f  the  firm.   All  changes 
should  be  evaluated  in  terms  of  their  marketing 
implications. 

Once  the  assumptions  have  been  established  and  the 
routing  alternatives  designed,  it  will  then  be  possible  to 
develop  alternative  systems  using  different  levels  of  ser- 
vice and  different  types  of  equipment.   It  would  be  a  good 
idea  for  the  study  group  to  provide  a  cost  break  down  and 
description  of  each  alternative.   This  will  be  very    helpful 
to  the  decision  makers  in  their  evaluation.   Two  of  the 
alternatives  developed  in  the  Lafayette  study  are  provided 
in  Appendix  H. 

After  the  alternatives  have  been  developed  the  study 
group  should  analyze  each  according  to  five  areas.   The 
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first  area  is  the  performance  of  the  system.   Included  here 
would  be  such  things  as  meeting  the  objectives  for  transit 
in  the  community,  level  of  service,  flexibility,  etc.   The 
second  area  of  evaluation  is  the  economics  of  the  system 
such  as,  initial  cost,  yearly  operating  cost,  fare  structure, 
etc.   The  third  area  for  analysis  is  the  political  acceptable 
i ty  of  the  alternatives.   The  fourth  area  of  evaluation  is 
the  financing  possibilities.   How  much  can  be  financed  from 
federal  grants,  etc.   Also,  how  much  subsidy,  if  any,  will 
be  required  and  where  will  this  subsidy  come  from?   The  last 
area  that  should  be  evaluated  is  the  environmental  effects 
of  each  alternative,  such  as  the  pollution  controls  present 
on  equipment,  aesthetics,  etc.   Each  of  these  areas  should 
be  evaluated  and  the  results  presented  to  the  decision  makers 
along  with  each  alternative.   Where  possible,  information 
should  be  tabulated  or  put  in  a  form  that  will  aid  in  the 
analysis.   Tables  11  and  12  show  one  way  that  some  Informa- 
tion might  be  presented  to  the  decision  makers. 
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CHAPTER  VII.   SELECTION  OF  ALTERNATIVE 


After  the  study  group  has  completed  the  development 
of  alternative  systems,  a  copy  of  each  alternative  should 
be  distributed  to  the  members  of  the  policy  committee  and 
the  citizens  advisory  committee.   The  committee  members 
should  also  be  provided  with  a  copy  of  the  information  used 
to  develop  the  alternatives  as  well  as  the  results  of  the 
study  groups'  evaluation  of  each  alternative.   With  this  in- 
formation the  committee  members  will  be  able  to  make  their 
own  evaluation. 

Before  making  the  evaluation  it  would  be  helpful  to 
go  over  the  goals  and  objectives  that  were  developed  at  the 
beginning  of  the  study.   Keeping  this  in  mind  the  committee 
members  should  then  evaluate  each  alternative  according  to 
the  following  five  areas. 

1.  System  Performance:   Does  the  alternative  system 
provide  an  adequate  level  of  service?   This  covers  such 
things  as  headways,  travel  speed,  area  coverage,  seating 
capacity,  reliability,  etc. 

2.  Economic  and  Other  Costs:   Are  the  system  costs 
acceptable?   Can  the  system  pay  for  itself  from  the  farebox? 
If  not,  how  large  a  subsidy  will  be  necessary?   Is  the  fare 
structure  acceptable?   Along  with  the  monetary  costs  there 
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are  social  costs.   Are  there  areas  not  served?   Are  there 
specific  groups  not  adequately  served  such  as  the  elderly, 
the  handicapped,  and  the  young?   If  so,  what  effect  will 
this  have  on  the  community? 

3.  Financing:   How  much  financing  will  be  needed  to 
implement  the  system  and  what  will  be  the  source  of  the  fin- 
ancing?  What  are  the  requirements  for  each  source  of  fin- 
ancing?  Will  additional  financing  be  required  for  replace- 
ment of  equipment  in  the  future? 

4.  Political:   Is  the  proposed  system  politically 
acceptable?   Will  the  system  need  local  funding  and  is  the 
levying   of  a  tax  possible?   Does  the  system  serve  all  areas 
and  specific  groups?   Does  the  system  serve  more  than  one 
political  area?   If  so,  is  each  area  provided  with  the  same 
level  of  service,  etc? 

5.  Environmental:   Does  the  equipment  recommended 
meet  pollution  standards?   Also,  is  the  equipment  design 
pleasing  both  Inside  and  out?   If  new  facilities  are  to  be 
built,  is  the  site  acceptable  from  an  aesthetic  as  well  as 
an  environmental  viewpoint? 

After  the  committees  have  had  time  to  study  the  altern- 
atives, they  should  meet  with  the  study  director.   At  this 
meeting  the  study  director  can  go  over  the  reasons  that  the 
study  group  had  favoring  the  alternative  that  they  recom- 
mended.  The  committee  members  can  then  ask  questions  and 
make  recommendations. 
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The  selection  of  an  alternative  to  be  implemented 
should  not  be  made  at  this  meeting.   The  study  director 
should  make  note  of  all  the  committees'  recommendations. 
The  study  director  should  present  the  alternatives  and  the 
committee  recommendations  to  the  decison  makers  of  the  area. 
At  this  meeting  the  decision  makers  should  have  open  discus- 
sion of  the  alternatives  and  recommendations.   At  this  time 
changes  might  be  made  in  the  alternatives  as  well  as  de- 
veloping new  alternatives.   If  the  decision  makers  are  to 
select  an  impl ementable  alternative,  they  must  become 
familiar  with  each  alternative  and  its  ability  to  meet  the 
needs  of  the  community.   It  may  be  necessary  to  combine  parts 
of  various  alternatives  or  develop  new  ones  1n  order  to  de- 
velop a  system  that  meets  the  needs  of  the  community.   In 
any  case,  the  decision  makers  must  avoid  the  pitfall  of  un- 
questioni ngly  accepting  the  recommendation  of  the  study 
group . 

The  decision  as  to  whether  the  community  has  transit 
and  if  so,  the  particular  system  chosen  must  rest  with  the 
decision  makers  of  the  area.   As  the  elected  representatives 
of  the  community  they  must  make  the  final  decision  but  they 
must  not  treat  this  decision  lightly,  for  they  and  the  com- 
munity will  have  to  live  with  this  decison  in  the  future. 
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CHAPTER  VIII.   IMPLEMENTATION 


Once  an  alternative  has  been  chosen,  1 t  is  necessary 
to  establish  an  implementation  program.   This  program  will 
essentially  be  a  time  schedule  for  implementing  the  system 
changes  called  for  in  the  chosen  alternative.   As  many  of 
the  system  changes  as  possible  should  be  implemented  at  one 
time.   This  is  particularly  true  for  any  route  and  schedule 
changes . 

The  exact  timetable  for  implementation  will  depend 
on  a  number  of  factors.   The  largest  factor  will  be  the 
source  of  funding  and  the  time  required  to  obtain  this  fund- 
ing.  If  federal  funding  is  desired,  the  city  must  work 
closely  with  UMTA  to  make  sure  they  meet  all  of  UMTA ' s  re- 
quirements for  funding.   A  sample  application  from  the 
Lafayette  study  is  provided  in  Appendix  I.   It  is  possible 
for  the  city  to  obtain  from  UMTA  two-thirds  of  the  funding 
needed  for  the  system  changes,  however,  the  city  will  have 
to  provide  the  other  one-third.   Therefore,  the  time  needed 
for  implementation  will  depend  not  only  on  the  time  needed 
to  obtain  federal  funding  but  also  the  time  needed  to  secure 
the  local  share. 

Once  funding  has  been  secured  it  is  then  necessary  to 
obtain  bids  for  the  new  equipment  to  be  purchased.   Each 
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company  bidding  must  be  provided  with  a  copy  of  the  speci- 
fications and  the  bid  forms.   A  sample  of  the  ones  used  in 
the  Lafayette  study  is  provided  1n  Appendix  G.   After  a  bid 
has  been  accepted,  the  equipment  can  be  ordered,  but  it  may 
take  as  long  as  six  months  for  the  production  and  delivery 
of  the  equipment. 

All  the  above  factors  must  be  kept  in  mind  when  setting 
up  the  implementation  program.   After  a  timetable  has  been 
set  up,  it  will  take  continued  coordination  among  all  parties 
concerned  to  make  sure  the  time  schedule  1s  met. 

While  the  above  tasks  are  being  carried  out,  the  study 
group  should  be  working  on  the  advertising  campaign  to  be 
used  to  market  the  transit  product.   Extensive  use  should  be 
made  of  all  advertising  media  1n  promoting  the  new  system. 
This  extensive  campaign  should  be  aimed  at  the  date  for  the 
implementation  of  most  of  the  system  changes.   Many  cities 
have  had  short  ceremonies  at  the  town  square  to  promote  the 
new  system.   A  number  of  things  have  been  done  at  these 
ceremonies  such  as  introducing  the  drivers  for  each  route, 
presenting  the  drivers  with  new  uniforms,  a  speech  by  the 
mayor  promoting  the  new  system,  a  ribbon  cutting  ceremony 
that  starts  the  new  system,  giving  free  rides  on  the  first 
day,  etc.   The  main  idea  is  to  get  the  public  involved  and 
to  let  them  know  that  there  is  a  new  system  aimed  at  better 
servi  ng  the  public. 

After  the  initial  implementation  the  use  of  advertising 
can  be  reduced,  however,  a  moderate  advertising  campaign 
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should  be  continued.   This  campaign  should  include  such 
things  as  newspaper  ads,  posters  promoting  special  services 
or  routes,  complimentary  passes  to  new  residents,  the  per- 
iodic mailing  of  schedules  and  route  maps,  etc.   The  transit 
system  might  be  kept  in  the  news  through  such  things  as  the 
selection  of  a  driver  of  the  month  with  his  picture  and  a 
short  biography  placed  in  the  newspaper,  the  description  of 
any  additional  changes  in  the  system  such  as  the  installation 
of  a  bus  washing  machine,  etc.   The  idea  here  is  to  continue 
to  remind  the  public  that  the  transit  system  is  geared  to 
serving  them. 

Along  with  the  marketing  of  transit  is  the  need  for 
continuous  monitoring  and  evaluation  of  the  system.   This  is 
necessary  to  maintain  and  possibly  improve  the  level  of  ser- 
vice.  All  routes  must  be  periodically  checked  to  make  sure 
the  drivers  are  maintaining  schedules,  that  the  buses  are 
not  overcrowded,  that  transfers  can  be  made,  etc.   An  evalu- 
ation should  be  made  of  possible  extensions  of  routes  as 
well  as  the  establishment  of  new  routes.   As  time  goes  on 
people  will  change  their  travel  patterns,  neighborhoods  will 
change,  and  activity  centers  will  change,  thus  necessitating 
route  changes.   If  the  transit  system  is  to  continue  to  pro- 
vide a  high  level  of  service  to  the  community,  it  must  be 
willing  and  able  to  change.   The  only  way  to  do  this  is  to 
continually  evaluate  the  transit  system  and  make  the  neces- 
sary changes  to  meet  the  needs  of  the  community. 


121 


Selected  References 


Institute  for  Urban  Transportation,  Graduate  School  of 
Business,  Indiana  University,  Mass  Transit  Management:   A 
Handbook  for  Small  Cities,  Director  George  M.  Smerk,  Bloom- 
ington,  Indiana,  February,  1971. 

Schneider,  Lewis  M.,  Marketing  Urban  Mass  Transit,  Division 
of  Research,  Graduate  School  of  Business  Administration, 
Harvard  University,  Boston,  Massachusetts,  1965. 


122 


CHAPTER  IX.   ACQUISITION  OF  TRANSIT  OPERATIONS  BY  A  CITY 


In  most  cases  the  city  will  not  have  the  time  for  plan- 
ning before  it  is  faced  with  taking  over  bus  transit  opera- 
tions from  a  private  operator.   This  happens  because  the 
city  usually  doesn't  consider  taking  over  the  operations  un- 
til the  private  operator  has  decided  to  go  out  of  business 
or  asks  the  city  for  financial  assistance. 

If  the  private  operator  has  decided  to  go  out  of  busi- 
ness, the  city  must  purchase  the  operations  quickly  in  order 
to  insure  continued  operation.   In  this  situation  there  is 
little  time  for  evaluation  of  the  operations  being  purchased 
However,  if  the  city  is  afforded  the  time  to  evaluate  the 
system  and  to  negotiate  with  the  operator,  the  following 
considerations  should  be  made. 

A.   The  requirements  of  state  and  local  laws  governing 
the  purchase  and  operation  of  transit  facilities  by  a  city 
should  be  determined.   The  city  must  find  out  the  options  it 
has  available.   Can  bus  transit  be  operated  as  a  city  de- 
partment?  Can  the  city  set  up  a  transit  authority?   Can  the 
city  subsidize  transit  operations?   What  are  the  geographic 
limits  to  a  city  or  authority  operated  transit  system?   Can 
the  city  or  an  authority  levy  a  tax  to  support  operations? 
Can  the  city  or  an  authority  use  the  power  of  eminent  domain 
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to  acquire  transit  properties?   These  are  just  a  few  of  the 
legal  questions  the  city  must  answer  before  it  actually 
acquires  transit  operations  from  a  private  operator. 

B.  At  least  two  appraisals  should  be  obtained  as  to  the 
value  of  the  property  and  equipment  of  the  private  operator. 
This  information  will  be  helpful  in  determining  exactly 

what  facilities  are  available  for  purchase  as  well  as  the 
condition  of  those  facilities.   Sample  appraisals  are  shown 
in  Table  13  and  Figure  16.   This  information  will  be  helpful 
if  negotiations  are  made  with  the  private  operator  or  if 
eminent  domain  is  used  to  acquire  the  property.   It  would  be 
desirable  to  determine  if  the  present  property  on  which  bus 
garage  and  terminal  are  located  is  large  enough  for  expan- 
sion of  the  facilities  in  the  future.   The  city  might  also 
find  out  what  land  it  has  available  for  possible  use  as  the 
site  of  new  facilities  if  the  present  facilities  are  felt 
to  be  inadequate. 

C.  The  availability  of  federal  assistance  for  the  pur- 
chase and  improvement  of  facilities  should  be  determined. 

It  is  important  that  the  city  find  out  the  requirements  that 
must  be  met  to  qualify  for  a  federal  grant  or  loan.   This 
information  can  be  obtained  from  the  Urban  Mass  Transporta- 
tion Administration  in  Washington,  D.C.   A  sample  applica- 
tion from  the  Lafayette  study  is  provided  in  Appendix  I. 
The  city  should  also  consider  other  means  of  obtaining  funds 
at  this  time  such  as  the  issuance  of  bonds  and  the  levying 
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TABLE    13 
BOOK    VALUES   OF    UTC    PROPERTY    INVOLVED   IN    PROSPECTIVE   SALE   TO 

2 

RHODE   ISLAND    PUBLIC    TRANSIT   AUTHORITY 


Depreciation  lo  Book  Value  as 

Book  Cost  12/31/64  of  12/31/64 


Adjustments   One  half  of  parcel   No.    12  $    26,978 

U.T    &  B.S.  Co.  Bldg  102,268 

112   Overage    buses  162,831 


Land  $     359,764  —  $     359,764 

Buildings  1,832,707  $     809,118  1,023,589 

Tunnel  1,004,763  —  1,004,763 

Other  Structures  69,886  47,537  22,349 

Groding  &   Paving  19,436  12,288  7,148 

Communications   System  43,701  30,861  12,840 

Revenue    Equipment  —  Gas    Buses  475,544  474,188  1,356 

Revenue   Equipment  —  Diesel  Buses                       2,184,525  1,343,372  841,153 

Service   Cars  &  Equipment  81,925  67,229  14,696 

Shop  &   Garage   Equipment  197,080        .  177,787  19,293 

Furniture  &   Office   Equipment  140,868  120,343  20,525 

Miscellaneous   Equipment  3,271  3,271 

Improvements   to  leasehold   Property  35,123  29,752  5,371 


$6,448,593  $3,115,746  $3,332,847 


Properly  Excluded  From  Sale  292,077 

Physical  Assets  to  be  Acquired  3,040,770 


Estimated  Value  of  Materials  and  Supplies  $     176,85f 


Book  Value  of    Property  Involved  in  Prospective  Sale  $3,217,628 
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Whiting-Kerr  Realty  Co.    A^^C-;;, 


■EALTOKS  L         \. 

J'        :  '■ 

TILirHONI  a.T-aiaa  t_^_ 

,/fl  !©•  SOUTH  CLINTON  rrWKCT  "*"*- 

£>  IOWA   CITY,    IO"'A    B1>2^lO 

Real  tstate  -  Homes  •  farms  •  Loans 
Member:  Multiple  ll§ti*§  Service  Management  -  Appraisals 

Dec.  9,   1970. 

Appraised  Estintt*  ef  Value » 

Bus  barn  tad  tiro  lots  known  as  No.  1396  S.  Ollbsrt  St.,   Iowa  City,  Iowa 
consisting  of  two  lots  each  100  by  186  feet  in  size,  mkir.-  a  trAct  of  37,200 
square  feet  with  100  feet  of  frontal*  on  S.  Gilbert  Street  and  100  feot  of 
fronta-e  on  Highland  Court. 

Legal  description:  Lots  11  and  20  of  Highland  Park  Addition  to  Iow.i  City,   Iovr.. 

Summary  of  estimated  values  for  property  on  Dee.  9,  1970  j 

Value  of  the  land  including  the  street  improvements $31,260. OC 

depreciated  value  of  the  building  excluding  the  compressor -$6l,)j71.CC 

Value  today  of  owtent  drives  and  cement  slab  east  of  building —     $029.12 

Value  today  of  blaok  top  surfacing  (depredated  value) $3,659.0^ 

Depreciated  value  of  the  rock  surfacing  on  this  lot $335.06 

Depreciated  value  of  the  10,000  gal.  underground  gas  storage  tank $9C0.O0 

Depreciated  value  of  the  gasolene  pump— _______ — _£27$. 0C 

Xta  Total  estimated  value  of  this  property t?",779.2? 

Rounded  to  the  nearest  $100  would  be— $?",C00.00 

Saimiel  D.  Vhiting,   Appraiser. 

/ 
Explanation  of  the  above  estimates  are  shown  on  the  neat  two  pazco. 

nam  it 

SAMrXI  APPIAI-UU,  Of  TEA-BIT  FACILITUB3 
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of  a  tax.   These  funds  may  be  necessary  to  meet  the  matching 
requirements  of  a  federal  grant  as  well  as  to  subsidize  the 
present  operation. 

D.  The  city  should  make  an  agreement  with  the  private 
operator  to  continue  operating  the  bus  system  until  the  city 
can  arrange  for  the  purchase  of  the  operations.   It  might  be 
necessary  for  the  city  to  subsidize  the  operations  by  cover- 
ing the  private  operators  losses  over  this  period.   This  may 
be  expensive,  however,  it  will  give  the  city  time  to  complete 
its  evaluations  and  other  arrangements  before  actually  taking 
over  the  transit  operations. 

E.  As  was  pointed  out  in  the  first  chapter,  it  will  be 
necessary  to  determine  if  a  new  management  team  will  be  need- 
ed to  manage  and  operate  the  transit  system  once  the  city 
assumes  ownership.   If  new  management  is  needed,  the  city 
should  begin  to  look  for  a  manager  immediately.   It  will  be 
beneficial  for  the  new  manager  to  have  time  to  become  ac- 
quainted with  the  operations  before  the  city  actually  takes 
over  the  operation  of  the  system. 

F.  There  are    a  number  of  economic  and  administrative 
details  that  must  be  evaluated.   If  the  transit  system  is  to 
become  a  city  department,  its  employees  may  come  under  city 
employment  conditions.   The  city  will  also  have  to  take  over 
the  accounting  and  budgetary  tasks  of  the  transit  system. 
These  will  probably  have  to  be  changed  to  meet  the  standards 
and  procedures  used  by  the  city.   The  city  must  look  into  the 
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insurance  and  safety  programs  that  are    being  used.   These 
programs  will  have  to  be  changed  to  fit  into  the  city  pro- 
grams.  These  are  just  a  few  of  the  administrative  and  pro- 
cedural changes  that  will  need  to  be  made  before  the  city 
takes  over  operation  of  the  transit  system. 

G.   If  the  transit  employees  are  members  of  a  union,  the 
city  must  look  into  the  present  pay  structure  and  benefits 
of  the  employees.   The  city  will  have  to  review  the  promo- 
tion and  pay  structure  as  well  as  the  benefits  such  as  in- 
surance, sick  leave,  retirement,  etc.   It  is  important  to 
find  out  how  much  these  benefits  cost.   If  the  city  obtains 
funds  from  UMTA  it  will  have  to  sign  a  13(c)  agreement  as 
one  of  the  requirements.   A  sample  13(c)  agreement  from  the 
Lafayette  study  is  provided  in  Appendix  J.   By  signing  this 
agreement  the  city  states  that  the  present  employees  will 
not  be  put  in  a  worse  position  due  to  city  ownership. 
Essentially,  this  means  that  the  city  will  have  to  maintain 
all  programs  presently  in  effect  or  may  be  able  to  negotiate 
with  the  union  for  changes. 

The  above  considerations  are  not  all  inclusive  but  are 
probably  the  main  considerations  that  will  need  to  be  made. 
Obviously,  the  type  and  number  of  considerations  will  vary 
from  city  to  city  depending  on  its  size,  location,  etc. 

After  the  city  has  evaluated  the  transit  operations  and 
the  legal  requirements  for  purchase  and  operation,  it  can 
proceed  with  negotiations  for  the  purchase  of  the  transit 
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operations.  The  final  purchase  agreement  must  be  spelled 
out  in  a  formal  contract  between  the  city  and  the  private 
operator.   A  sample  contract  is  shown  in  Appendix  K. 

During  the  process  of  acquisition  of  transit  operations 
numerous  questions  will  be  raised  concerning  the  type  of 
operation  by  the  city  such  as  city  department,  transit  au- 
thority, etc.,  as  well  as  the  method  of  financing.   The 
answers  to  these  questions  usually  evolve  from  a  considera- 
tion of  the  goals  and  objectives  of  the  community.   The 
development  of  these  goals  and  objectives  is  discussed  in 
the  chapter  on  Establishing  Goals,  Objectives,  and  Criteria 
for  Evaluation. 


Applying  for  Federal  Assistance 
If  the  city  wishes  to  obtain  federal  assistance  in  fin- 
ancing bus  transit,  it  should  contact  UMTA  (Urban  Mass  Trans- 
portation Administration,  U.S.  Department  of  Transportation, 
Washington,  D.C.   20590)  as  soon  as  possible.   At  this 
initial  contact  it  will  be  possible  to  obtain  information 
on  the  types  of  assistance  that  are  available  and  the  re- 
quirements that  the  city  must  meet  for  each. 

Most  cities  will  wish  to  apply  for  a  capital  grant  which 
can  cover  up  to  two-thirds  of  the  cost  in  purchasing  new 
rolling  stock,  facilities,  and  land.   Although  the  UMTA 
requirements  for  a  capital  grant  may  change  from  time  to 

time,  the  following  items  will  generally  be  required  in  the 

4  5  6 
Preliminary  Application.  '  ' 
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Letter  of  Application:   This  is  a  cover  letter  that 

briefly  describes  the  general  purpose  of  the  grant, 
the  equipment,  facilities,  and  land  to  be  purchased, 
and  the  total  amount  of  the  grant  requested.   The 
letter  should  be  signed  by  an  authorized  represent- 
ative of  the  city  or  by  the  chairman  of  the  transit 
authority  if  one  has  been  established. 

1.  This  section  provides  a  detailed  descrip- 
tion of  the  equipment, faci 1 1  ties ,  and  land  which 
are  to  be  purchased  with  the  grant.   This  infor- 
mation will  probably  be  based  on  the  results  of  a 
transit  study. 

2.  A  description  of  the  transportation  system 
in  which  the  equipment,  facilities,  and  land  will 
be  used.   Included  in  this  section  might  be  such 
things  as  a  general  description  of  the  area  empha- 
sizing the  employment  and  general  economic  atmos- 
phere.  Also,  included  here  would  be  a  description 
of  the  present  transit  system  and  the  proposed 
changes  in  service  and  facilities. 

3.  This  section  describes  the  benefits  that 
are  expected  to  accrue  from  the  purchase  of  new 
equipment  and  facilities.   These  benefits  would 
include  such  things  as  an  increased  level  of  ser- 
vice due  to  shorter  headways,  more  area  coverage, 
more  reliable  service,  etc.   Benefits  Should  also 
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be  related  to  the  overall  transportation  system 
such  as  reducing  congestion,  decreasing  the  amount 
of  parking  space  needed,  etc. 

4.   This  section  provides  a  break  down  of  the 
estimated  total  cost  of  the  project.   This  section 
should  include  things  like  the  costs  of  new  roll- 
ing stock,  new  or  improved  facilities,  and  land. 

5-7.   Sections  5-7  provide  estimates  of  the 
portion  of  the  project  cost  that  can  be  funded  from 
revenues,  or  other  local  and  state  sources.   De- 
scribed in  these  sections  are  the  ways  in  which  the 
local  area  is  to  obtain  funds  to  cover  that  part 
of  the  project  cost  that  cannot  be  covered  by 
revenues  or  an  UMTA  grant. 

8.   This  section  provides  a  description  of 
the  various  types  of  planning  that  exist  in  the 
area.   This  includes  such  things  as  land-use  and 
economic  planning  as  well  as  a  description  of  the 
transportation  planning  that  has  been  done  to  pro- 
vide for  mobility  throughout  the  area.   Also  list- 
ed are  the  agencies  responsible  for  planning  1n 
the  urban  area. 

9-10.   Sections  9-10  are  concerned  with  the 
development  of  a  system  for  coordinating  mass 
transportation  in  the  urban  area  such  as  a  transit 
authority.   Also,  it  is  necessary  here  to  insure 
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that  the  public  will  control  the  operation  and  use 
of  the  transit  facilities  whether  they  are  pri- 
vately or  publicly  operated. 

11.  This  section  describes  the  affects  that 
the  transit  system  will  have  on  the  present  em- 
ployees of  the  system  as  well  as  the  employees  of 
other  transportation  systems  in  the  area.   All 
transportation  systems  and  labor  unions  that  Are 
involved  must  be  identified.   The  rights  of  employ' 
ees  must  be  protected  according  to  the  conditions 
set  up  in  Section  13(c)  of  the  Urban  Mass  Trans- 
portation Act.   A  copy  of  the  13(c)  agreement  from 
the  Lafayette  study  is  provided  in  Appendix  J.   If 
any  families,  businesses,  or  organizations  must  be 
relocated,  they  must  be  identified  and  the  reasons 
for  the  relocation  explained. 

12.  This  section  provides  a  Draft  Environ- 
mental Statement  which  lists  the  impact  which  the 
proposed  project  will  have  on  the  surrounding  en- 
vironment.  Included  here  would  be  such  things  as 
whether  the  equipment  purchased  will  meet  federal 
emission  standards,  expected  short-term  and  long- 
term  impacts  on  the  local  area  or  land  occupied  by 
the  transit  facilities,  and  any  expected  loss  of 
resources  in  the  area.   Any  objections  raised  at 
the  federal,  state,  or  local  levels  must  also  be 
included  here. 
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The  above  items  are  not  provided  to  be  followed  in  making 
an  application  but  to  give  the  city  an  idea  of  the  general 
requirements  which  must  be  met  to  qualify  for  an  UMTA  grant. 
A  sample  application  from  the  Lafayette  study  is  provided  in 
Appendix  I.   If  the  city  decides  to  apply  for  an  UMTA  grant 
it  should  contact  UMTA  for  a  set  of  up-to-date  requirements. 

Notes 

James  Ridel  la ,  Publication  Associate,  International 
City  Managers'  Association,  Report  No.  277,  Municipal  Transi  t 
Systems:   Problems  and  Prospects  (Management  Information 
Service ,  1140  Connecticut  Avenue  N.W.,  Chicago,  Illinois 
February  ,  1 967  )  ,  p.  11. 

? 
Simpson  and  Curtin,  Transportation  Engineers,  1405 

Locust  Street,  Philadelphia,  Pennsylvania   19102,  Acquisi  tion 

and  Public  Operation  of  Transit  Services  in  Proyidence- 

Pawtucket  Metropolitan  Area  (Prepared  for  the  Rhode  Island 

Public  Transit  Authority,  Providence,  Rhode  Island,  June, 

1965),  p.  49. 

3 
Kenneth  J.  Dueker  and  James  Stoner,  Mass  Transi  t  Tech- 
nical Study:   Iowa  City  (Institute  of  Urban  and  Regional 
Research,  The  University  of  Iowa,  Iowa  City,  Iowa,  September, 
1971),  p.  85. 

4 
U.S.  Department  of  Transportation,  Urban  Mass  Trans- 
portation Administration,  Capital  Grants  for  Urban  Mass 
Transportation  (Washington,  D.C.   20590,  November,  1970), 
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.  11-16. 
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5 
Greater  Lafayette  Public  Transportation  Corporation, 

Preliminary  Application  for  a  Capital  Grant  from  the  Urban 
Mass  Transportation  Administration  (324  Ferry  Street,  La- 
fayette, Indiana   47907,  December  14,  1971),  pp.  1-23. 

Institute  for  Urban  Transportation,  Graduate  School 
of  Business,  Indiana  University,  Mass  Transit  Management: 
Handbook  for  Small  Cities,  Pi  rector  George  M.  Smerk 
(Bl oomington ,  Indiana  ,  February  ,  1971),  pp.  53-56. 
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CONCLUSIONS 


This  report  has  attempted  to  cover  the  complete 
transit  planning  process  for  small  urban  areas.   Undoubtedly 
a  few  areas  may  have  been  missed  and  others  may  have  to  be 
supplemented  with  additional  references.   It  is  believed 
that  the  report  coupled  with  the  listed  references  will 
provide  cities  with  the  process  required  to  adequately  plan 
for  the  community's  transit  needs. 

It  must  be  re-emphas1 zed  that  the  city  must  assess  its 
capabilities  before  embarking  on  a  course  of  action.   These 
guidelines  were  developed  to  aid  the  city's  personnel  in 
conducting  a  transit  study  or  to  evaluate  the  work  of  a 
consultant.   Again  the  final  decision  as  to  who  conducts 
the  study  must  rest  with  the  city's  decision  makers. 
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Appendix  A 
This  appendix  contains  a  number  of  sample  on-board 
questionnaires  that  have  been  used  in  various  transit  stud- 
ies throughout  the  United  States.   Also,  provided  is  a 
sample  load  data  sheet  from  the  Lafayette  study. 
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PLEASE   PRINT 


1.   Where  did  you  get  on  THIS  but? 


Street  Intersection  or  Name  o(  Building 


City  or  Town 


2.   How  did  you  (jet  to  THIS  bus? 

O  Transfered  from  another  bus       O  Walkod 


OCar 


OOthe 


3A.  Where  did  you  coino  f  ROM?  (check  one) 

O  Home  O  Personal  Business  or  Appointment 

O  Work  O  Social.  Recreation,  Entertainment 

O  School  O  Other 

O  Shopping 


B.  Where  is  the  phce  you  came  FROM? 


Approximate  Street  Address  or  Name  of  Building 


City  or  Town 


4.   Where  will  you  get  off  THIS  but? 


Street  Intersection  or  Name  of  Building 


City  or  Town 


6.  Will  you  transfer  to  another  but  to  get  to  your  destination? 

O  Yes   J>    Route  No.  

O    No 


6A.   Where  ire  you  GOING?   (check  one) 

O  Home 
O  Work 
O  School 
O  Shopping 


O  Personal  Business  or  Appointment 
O  Social, Recreation,  Entertainment 
O  Other 


B.   Where  it  the  place  you  are  GOING? 


Approximate  Street  Address  or  Name  of  Building 


City  or  Town 


7.   How  many  cart  do  you  have  in  your  household? 

O  No  cars  O  lcw  O  2  or  more  cars 


I.  Wat  a  car  available  to  you  for  thu  trip? 


O  Ye 


O  No 


9.   Are  you? 


O  Male  O  Female 


10.   To  what  age  group  do  you  belong? 

O  14  or  under  O  25  -  44 

Ol5-19  O  45-64 

O  20  -  24  O  65  or  over 


11.  What  is  your  yearly  family  income? 

O  Less  than  $3,000 
O  $3,000  -  $4,000 
O  $4,000  -  $6,000 


O  $6,000  -  $6,000 
O  $8,000  -$10,000 
O  More  than  $10,000 


NV     10307 


Pleats  do  not  writ* 
in  thit  tpice. 


II         I       I       I        I 


LJ 


1—1 I       I       I. 


L_l III.) 


I  I   I 

24     23 


L_J 


I     I      I     I     I      I 


PLEASE  RETURN  TO  INTERVIEWER  -  THANK  YOU 


FIGURE    AT 
SAN    DIEGO    TRANSIT    CORPORATION    ENGLISH    QUESTIONNAIRE 


145 


J  ■    »■ 


Liium 


m 


58? 


aanama 


5= 

iter 


[fflll 


o  ■    ■    ■  o 


Eg 


J    55    j 
5    £5    C 


<  <  « 


LD 


{  - 


rsoss 

DUD 


n 


,Vi/W4  wi^^An^J^j^Mirmi;  ;f  y^gcr- — 


(ID 


m 


o-  5  «  c 


■» 

„% 

§• 

£ 

n 

< 

=; 

£?> 

- 

_ 

■X 

*: 

- 

s 

N         Q 

*  i 

< 

-J 
w 


IOWA    CITY    AREA    TRANSPORTATION  STUDY TRANSIT    UST.R    SURVCY 

I  he  Institute  ol  Urti,>n  .m'l  Regional  Resoarch  at  the  University  of  Iowa 
is  performing  this  Mudy  '.o  .useis  ir.insU  needs  for  the  |ohn»on  County 
■-"gionil   II  mriinq  (.ommnsion.      four  cooperation  n  appreciated. 

Plosr    CHECK    or    CIRCLE  -he  appropriate  response  lor  each  question 
Return  this  lorn  to  the  checker    when  leaving  the  bus 


46 


Urtwec-n  whot 

cur-,  did   /ou 

'>o.iru  t^is  bus 


HOUR 


CODE 


lb       17 


!!•.»■  t.ir,   to  the  nearest 
(;lock ,  did  you  travel 
uMore  boarding  this 


One 


HZ 


JL 


JL 


1±2 


Six 


IE 


More 
than 


is  riii    tutonobilc 
Mil  tblc  (or  your  use 
the  *  irre  you  made 
r.   Trtp  * 


H 


_Li 


.Vhjt  is  your  auto 
l.-iving  st.itus? 


I  iconsed 
ind  able 
to  drive 

I LH 


presently 
unable 
to  drive 


lb 


.  »ni-h  ol  the  following 
•  >t  describes  the  main 
:rpor»e  ol  your  trip? 


Work 


jq 


School     fcshoppinciOthur 

d      dj       03 


iiow  (ar,   to  the  near- 
est block  ,   will  you 
travel  -i'-er  leaving 

Sir.  bus  ' 


Three       i  I  our 


u 


is 


id d m    nr 


More 
than 
six 


n 


What  is  your  age 

JIOUp  ' 


0-17 


lfi-22 


a 


2i-  IS      I  :C-b4      jb'j  ur 


jov«-r 

jl El E 


19 


;iiw  'tuny  automobiles  None 

ire  ->wned  by  you  and/ 
o-  by  other  members 
t  :    ,  ■  ur  household  .'  |     'I 


One 


Throe 


In 


(ur  More    I 

rri  rr*. 


20 


hrtt  is  your  income 
■itegory? 


jl.'ndef       I  r5,'IOO-jOver  | 

|SS,00<J     (310.00U    SlO.ObOj 


J DL 


HL 


■low  ~i.iny  persons  are  lr^ 
your  household,  Includ-  i 
in  j    -vj.-sell. 


I-4  i    S-b  I    7. 


.~d 


JZL 


-i 


ji_i 


K 


22 


l.asr  describe  your-  |cm,ile    i      M-il 

-«  II  , 1 


u 

•  2   I 


nODBE  A3 


CB-BOS  STJOTKT 
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UNIVERSITY 

HEIGHTS 

03 

cc 

1   -  2 

i  ibound 

r 

Outbound 

1      2 

r 

3 

4-7     on 
8-11  off 

orr 


25-16 
2^.-16 


25-15 


24 

-15 

24 

-15 

24 

-14 

24 

-14 

22 

-14 

22- 

14 

21 

14 

21- 

IS 

20- 

15 

19- 

15 

19-14 

19-14 
18-14 
16-13 
14-13 
14-11 
1-13 

I S-17 

10-14 


IOWA  AVLNUE 
Clinton 
N.    Dubuque 

N.    DUBUQUE 
Washington 

WASHINGTON 
Clinton 

S.   CAPITOL 
Washington 
College 
Burlington 

kl:<:  INGTON  STREET 
Madison 
Riverside  E>rive 

GRAND  AVENUE 
Bylngton  Road 
S.  Grand  Avenue 

HELD  MOUSE  ROAD 
S.  Grand  Avenue 
U.Hosp.    Pkg.    Ramp 
Wool!  Avenue 

WOOLr  AVENL'L 
Melrose  Avenue 

MELROSE  AVENUE 
Stadium  Park  Ro<»d 
Golfvlr-w  Avenue 
Sunset  Strec' 
Emeuld  Street 
Westgate  Street 
MacBnde  Road 

HAWKEYE  COURT 

HAWKEYi:  DRIVE 


25-16 

13-13 

2S-16 

14-13 

14-13 

16-13 

25-15 

18-14 

19-14 

25-15 


24-15 
24-15 

24-14 


24-14 
22-14 


22-14 
21-14 


21-15 
20-15 
19-15 


19 

-14 

18 

-14 

lb 

-13 

14- 

13 

14 

13 

1  1- 

13 

1  1- 

17 

10- 

14 

19-15 
20-15 
21-15 


21-14 
21-14 


22-14 
2  1-14 
24-14 


25-14 
25-15 
25-15 


MEI.ROSE    AVTNUE 
MacRnde  Rood 
Westgate  Street 
Emerald  Street 
Sunset  Street 
Olivi     Court 
Stadium  Tork   Road 

WOOLE  AVENUE 
Melrose  Avenue 

riELD  HOU5JC  ROAD 
Wooif  Avenue 
U.   Hosp.   Pkg.   Ramp 
S.  Grand  Avenue 

CRAND  AVENUE 
S .  Grand  Avenue 
Byington  Road 

BURLINGTON  STREET 
Riverside  Drive 
Madison 
S.  Capitol 

CUN'TCN  STREET 
Burlington  Street 
C  ollege  Street 
Washington  Street 


13-13 
14-13 
14-13 
16-  I  i 
18-14 
19-14 


19-14 


19 

-15 

21 

-15 

21 

-15 

21 

-14 

2) 

-14 

22 

-14' 

23 

14 

24- 

14 

25- 

14 

25- 

IS 

25- 

15 

rHXTRE  A3  (COMTDHTED) 
ON-BUS  SUOTKTi     BOARDINO  AND  DBPAHTDW  LOCATIONS3 
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point  of  hoarding  time  of  hoarding 


Dear  Bus  User:   Your  insweri  to  that*  questions  will  halp  to  decide  the  future  of 
the  Lafayette  bua  systea.   Your  cooperation  it  appreciated. 
Please  return  this  fori  when  you  leave  the  bus. 

A.   Have  you  been  interviewed  before?  yes  no  

(If  yes,  complete  only  questions  1,2,3,  and  4.) 

U      What  is  the  purpose  of  this  trip? 

work  _  school  _  social/recreational  _  shopping other  

2.      Have  you  transferred  to  this  bus  froai  another  bus?  yes  _     no  

J.   Will  you  transfer  to  another  bus  before  you  finish  this  tripT 

yes  no  

4.   What  Is  your  final  destination?  


5.   Are  you:   employed  full  tlae  _  retired  housewife  _ 

eaployed  part  tisw  eloaentary  or  high  school  student 

Purdue  student  other 


6.  How  asny  trips  a  week  do  you  sake  for  the  following  purposes? 

work  school  social/recreational  _  shopping  other  _ 

7.  How  did  you  reach  the  bus  stop  where  you  began  this  trip? 

walked  drove  and  parked  rode  as  a  passenger  In  a  car  other  

8.  How  far  did  you  travel  to  get  to  the  bus  stop? 

blocks  niles  

9.  Where  will  you  get  off  the  bus  when  you  coaplete  this  trip? 
nearest  street  Intersection 

10.  How  far  will  you  travel  after  you  get  off  the  bus? 

blocks  _       ailes  _ 

11.  How  will  you  get  to  your  destination  after  you  get  off  the  bus? 

walk  drive  ride  as  a  passenger  in  a  car  other  

12.  Was  a  car  available  for  your  use  on  this  trip?  yea  _     no  _ 

13.  Do  you  have  a  driver's  license?  yea  no  

14.  How  aany  cars  are  owned  by  you  and  others  now  living  in  year  bouaehold? 

none one  two aore  than  three  

15.  What  Is  your  sex?  a*l«  feaale  

16.  What  la  your  age  bracket?   0-9  10-19  20-29  JO-44  4S-64  aver  6$ 


FIGURE  A4 
ON-BUS  SURVEY  GR.ATfcR  LAFAYETTE  ARFA  BUS  STUDY4 
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PASSENGER  LOAD  DATA  SHEET 


Route : 


Volumes 

Volumes 

:heck  Points 
(all  stops) 

Time 

of 

Leavinf 

I     + 

Balanci 

on 
Leaving 

1 

Check   Points 
;          (all  stops) 

Tine 

of 

Leaving 

+ 

Balance 

on 
Leaving 

- 

.._. 

. 

. 

1 

Note:   Indicate  causes  and  amount  of  delays  -  t.g.,  Blocked  by  Trains. 


FIGURE  A5       , 
SAMPLE  LOAD  DATA  SHEET' 
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Appendix  B 
This  appendix  contains  an  example  of  the  coding  pro- 
cedure used  in  the  Lafayette  study.   This  is  only  one  of  a 
number  of  methods  that  can  be  used  to  code  data  for  tabula- 
ti on  and  analysi  s . 


EXPLANATION   OF   CODING    KEY 


1:1 


Punch  Card  Coluant 
l-« 

S 
6 


10 

11-13 

14-16 

17 

II 

19 

20 

21-23 

24-26 

27 

2B-37 

31 

39-42 

43-4$ 
46-4S 
49-S2 

S3 
54 
SS 
S6 
S7 
St 


Function  or  Question  Being  Coded 

Pora  Nuaber 

Used  for  duplicate!  and  children 

Used  for  numbering  cards  (there 
were  three  card*  uied  In  order  to 
record  all  the  data  froa  the  on- 
board questionnaire  along  with 
the  data  froa  the  nall-in 
questionnaire) 

Tiae  of  boarding 


Blank 

Zone  nuaber  (see  Figure  B2) 

Sub- zone 

Question  A 

Question  1 

Question  2 

Question  3 

Zone  nuaber.  question  4 

Sab-zone,  Question  4 

Question  S 

Question  6 

Question  7 
Question  8 

Zoae  nuaber.  Question  9 
Sub-zone,  question  9 
Question  10 

Question  11 
Question  12 
Question  13 
Question  14 
Question  IS 
Question  16 


Coded  Answers 
Four  digits 
One  digit 


One  digit  (1,2,  or  3) 

Recorded  in  tenths  of 
an  hour  on  a  24  hour 
basis 


Three  digits 

Three  digits 

1  or  2 

1,2.3,4.  or  S 

1  or  2 

1  or  2 

Three  digits 

Three  digits 

1,2,3,4.1,6.  or  7 

Two  digit*  far  each 
purpose 

1,2.3.  or  4 

Two  digits  far  each 
answer 

Three  digits 

Three  digits 

Two  digits  for  each 

answer 

1.2,3,  or  4 

1  or  2 

1  or  2 

1,2. J. 4,  or  S 

.1  or  2 

1.2,3,4,5.  or  6 
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point    of    t-oarJinp 


IQM    —  I  —     BUS    ZONC 

1 1 1 1 1 1 1 

M  II  I]  14  III* 


t  ime    of   board ing 

IN     TENTHS      OF     HOUN  , 
24    Hft     tASIS 

an 


Form  » 


12  3  4  0  4 


Pear  Bus  User:   Your  answers  to  these  questions  will  help  to  decide  the  future  of 
the  Lafayette  bus  systen.   Your  cooperation  is  appreciated. 
Please  return  this  form  when  you  leave  the  bus. 


Have  you  been  Interviewed  before' 

(If  yes,  complete  oaly  questions  1,2,3, 


yes   I 


•nd    4.) 


What    is   the   purpose   of   this   tripT 

work       i       school      I      social/recreational 


shopping       4)       other       3 

Have   you   treasferred   to   this   bus   froai  another  but?  yet   _| no  _£ 

Will    you   transfer   to   another  but   before   you   finish   this   trip? 

•That   la  yotjr  final   destination?  II1        '  'j  

Are  you:      employed   full    tin*  _j retired  _4_ housewife      3 

eanloyed  part   tiae      I  eleaentary  or  high   school    student 


PureVtat   ttusteat 


other 


Q 

12. 

D 

M 

D 
*» 

11. 

14. 

R 

IS. 

S 

16. 

How  nany  trips  a  ve*k  do  you  sake  for  the  following  purpotee? 

"•»*  rjl  tcneol  Q~1  aocial/recreatloaal  rp    shopping  m  other  m 
How  did  you  reach  the  but  atop  where  you  began  this  trip? 

walked   I   drove  and  parked  t      rode  as  a  passenger  in  a  car   3   other 
How  far  did  you  travel  to  get  to  the  but  stop? 

blocka  fjl     allot  Q~l 
Where  will  you  jot  off  the  but  when  you  count  le  to  this  trip? 

lj  rr nearett  ttreet  intersection 

Hew  far  will  you  travel  after  you  get  off  the  busT 

biockt  rj~i       niies  rn 

Haw  will   you  get    to  your  destination   after  you  get  off   the   busT 

"•lk       I       drive      1       ride   at   a  pattenger   In   a  car      5      other      4 
■at  a  car  available   for  your  ute  on  thlt  trip? 
Do  you  have   a  driver' 1   licenser 

How  aaay  cart  are  owned  by  you  and  others  now  living   in  your  household? 

»•••      I      one      |      two      I        throe)      4        aajr*  than  throe      g 
What   It  your  ae.T  M„  _|_  feMU   ^ 

What    It   your  age  bracket?        0-9  _j_  10-19   _J_  20-29  _J_  30-44   _4_  45-64   _5_  over 


yet 
yet 


FIGURE  11 
CODING  KEY6 


153 


U  2  C  A  V. 

s  t  2  £  £  t    ::. ;.  ? 

tor     \.utwti  t  wtji  u^ttirc 


FI«BS  B2 
THAJTIC  ZOO  MAT  7 
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Appendix   C 

Provided   in    this    appendix    is    a  mail-in   questionnaire 

g 
for   transit   riders    that  was    used   in    the   Lafayette    study. 

The   questionnaire   was    distributed   on-board    the    transit   ve- 
hicles   during    the    origin-destination    survey. 


■>5 


No. 


LAFAYETTE  BUS  STUDY 


Dear  Bus  User,  the  information  you  furnish  by  answering  the  following 
questions  will  be  used  to  determine  the  future  of  the  dub  »ystem. 
Completion  and  return  in  the  furnished,  stamped,  addressed  envelope  today 
is  extremely  important. 

1.  Rank  the  following  items  in  order  of  their  importance  to  you.   (Rank  the 
most  important  number  1,  the  second  important  number  2,  etc.) 

Public  Housing 

Public  Schools 

Pollution  Control 

Police  Protection 

Welfare 

Public  Bus  System 

Downtown  Railroad  Crossing 

Streets  and  Roads 

Public  Parks 


Place  an  X  next  to  your  reason(s)   for  riding  the  bus    (you  may  choose 
more  than  one) 

Do  not  like  to  drive 

Bus  more  convenient  than  auto 

No  drivers   license 

Family  does   not  own  car 

Bus   less   expensive  than  auto 

Parking  not  available  at  destination 

Auto  used  by  another   family  member 

Other 


On  the  bus  trip  where  you  received  this  questionnaire ,  what  would  have 
been  a  more  convenient  time  for  you  to  get  on  the  bus? 

A.M.  P.M. 


h.     On  the  same  trip,  what  would  have  been  a  more  convenient  place,  if  any, 
for  you  to  get  on  the  bus? 

nearest  street  intersection 


5.  On  the  same  trip,  what  would  have  been  a  more  convenient  place,  if  any, 
for  you  to  get  off  the  bus? 

nearest  street  intersection 


6.  On  the  same  trip,  what  time  did  you  want  to  get  to  your  destination? 
(nearest  15  min. ) 

A.M.        P.M. 
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7.     Assume  that  you  are  making  a  trip  by  yourself  on  the  bus  within  the 
Lafayette-West  Lafayette  area.     Write,   in  the  space  below,  what  you 
think  would  be  an  acceptable  fare  for  the  one-way  trip,  if  the  bus 
picked  you  up  within  U  blocks  of  your  home. 

Each  Way 


Assume  that  you  could  have  the  bus  pick  you  up  in  front  of  your  home 
rather  than  the  regular  bus  stop  nearest  your  home.  Write  in  the  space 
below  what  you  think  would  be  an  acceptable  charge  for  the  one  way  trip. 

Each  Way 


9.      Indicate  below  your  opinion  about  who  should  operate  the  bus   system  in 
the  Lafayette-Went   Lafayette  area.     Assume  that  the  same  fares  would 
be  charged  no  matter  who  operates  the  service. 

Lafayette-West  Lafayette  and  County 

Lafayette-West  Lafayette 

_____  Private   Bus   Company 


10.  The   following  statements   concern  the  financial  operation  of  a  bus   service. 
Indicate  your  preferences. 

Bus  .Service  should  pay  for  itself  from  fares   charged  userB. 

Yes  _  No  _  No  Opinion  _ 

Bus  Service  should  be  supported  in  part  by  fares  and  in  part  by  local 
taxes . 

Yes  _  No  _  No  Opinion  _ 

Bus  Service  should  be  free  with  entire  cost  paid  from  local  taxes. 

Yes   _  No  _  No  Opinion  _ 

11.  For  regularly  employed  bus   riders:     would  you  consider  purchasing  a 
service  that  picked  you  up  at  home,   took  you  to  work  and  returned  you 
to  your  home  at   the  end  of  the  day.        Yes  _  No  _ 

If  no,   go  to  question  No.    12. 
If  yes,   continue. 

a)  Where  do  you  work? 

(name  of  store,  company  or  address) 

b)  When  do  you  start  work?  A.M. P.M. 

c)  When  do  you  finish  work?  A.M.  P.M. 

&)     How  long  a  riding  time  would  be  satisfactory        minutes 
e)  How  much  would  you  be  willing  to  pay  for  each  one  way  trip? 
(check  one) 

10^  koi 

?.ol  50/ 

30)^  60^ 
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12.  Education  (check  one) 


13- 


0-8  years  of  grade  school 
2  years  of  high  school 
high  school  graduate 
2  years  of  college 
college  graduate 
advanced  degree 


Assuming  you  were  to  use  an  improved  bus  system  for  transportation, 
circle  the  number  vhieh  shows  how  important  it  would  be  to  you  to 
have  bus  service  to  the  place  named.  ?or  example,  If  you  feel  it  is 
unimportant  for  you  to  have  bus  service  to  the  place  named,  circle  the 
number  1.  If  on  the  other  hand,  you  feel  It  Is  Important  to  you, 
circle  the  number  7.  If  you  do  not  have  strong  feelings  one  way  or 
the  other,  circle  one  of  the  number*  between  1  and  7  to  show  how 
you  feel. 


D0WHT0VN  LAFAYETTE 

Unimportant 
K-MdRT,  T0PP8 

Unimportant 
PURDUE  UNIVERSITY 

Unimportant 
MARKET  SQUARE 

Unimportant 
ALCOA  -  NATIONAL  HOMES 

Unimportant 
PURDUE  RESEARCH  PARK 

Unimportant 
ELI  LILLY 

Unimportant 
COLUMBIAN  PARK 

Unimportant 
HOSPITALS  (St.  Elizat 

Unimportant 


1 

2 

3 

k 

5 

6 

7 

1 

2 

3 

k 

5 

6 

7 

1 

2 

3 

k 

5 

6 

7 

as 
i 

2 

3 

k 

5 

6 

7 

i 

2 

3 

k 

5 

6 

7 

i 

2 

3 

k 

5 

6 

7 

i 

2 

3 

It 

5 

6 

7 

ietl 

1 

i-Home) 
2       3 

k 

5 

6 

7 

Very  important 


Very  important 


Very  important 


Very  important 


Very  important 


Very  important 


Very  important 


Very  important 


Very  important 


Y*CA -TIPPECANOE  FAIRGROUNDS 

1      2      3      •*      5      6      7 
Unimportant  Very  important 


SEARS -SHOPPERS   FAIR 


Unimportant 


1       2       3       U       5       6       7 


Very  important 


WEST  LAFAYETTE  BYPASS  SHOPPING  AREAS   (Wabash  Village) 
1       2       3       *»       5       6       7 
Unimportant  Very  important 

TEAL  ROAD  SHOPPING  CENTERS   (Jefferson  Square  -  Lafayette  Square) 
1      2      3      •♦      5      6      7 
Unimportant  Very  important 


DUNCAN  ELECTRIC 
Unimportant 

GENERAL  FOODS 

Unimportant 


1   2   3   •»   5   6   7 


1   2   3   •»   5   6   7 


Very  important 


Very  important 


List  any  other  places  in  the  Lafayette  -  West  Lafayette  area  to 
which  you  would  desire  bus  service. 
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lU.  For  the  following  statements  concerning  the  present  Bus  Service 
indicate  your  feelings  by  checking  the  appropriate  answer. 

It  is  easy  to  find  out  which  bus  to  take 

Tes  So Wo  Opinion  ____ 

There  are  enough  shelters  at  the  stops 

Tes  Ko  _____    Bo  Opinion   . 

Bos  stops  are  adequately  marked 

Tes  _      Wo  _      Ho  Opinion 

It  is  not  much  trouble  to  transfer 

Tes  _      Wo  __      Ho  Opinion  

Bus  schedules  are  easy  to  find 

Tes       Wo   _    Wo  Opinion  _ 
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The  bus  hardly  ever  breaks  down 

Yea  _      No  _      No  Opinion  

The  lnaides  of   buses  are  clean,  neat,  and  in  good  ropalr 

Yea  _      No  No  Opinion  _ 

Buaea  are  usually  on  schedule 

Yea  _      No  _      No  Opinion  _ 
Buaea  are  comfortable  and  pleasant  to  ride 

Yea  _      No  _      No  Opinion  

Buaea  make  too  many  atopa  along  the  routea 

Yea  _      No  _      No  Opinion  

Boa  drivers  are  neat  in  appearance 

Yea  No  _      No  Opinion  

Bua  drlvera  are  often  helpful  and  courteoua 

Yea  _      No  _      Mo  Opinion  

Buaea  go  where  I  need  to  go 

Yea  _      No  _      No  Opinion  

Other  general  comments  concerning  the  bus  sy8tem  


15.  Each  aet  below  contains  two  items,  A  and  B.  Select  the  way  which  you 

would  prefer  to  pay  for  your  bus  trips.  Shou  your  selection  by  circling 
the  letter  A  or  B.  Circle  an  A  or  B  for  each  pair.   (Each  pair  appears 
only  once.) 

A.  Cash 

B.  Tokens 

A.  Credit  Card 

B.  Monthly  billing 

A .  Tokens 

B.  Credit  Card 

A.  Credit  Card 

B.  Cash 

A.  Monthly  billing 

B.  Tokens 

A.  Cash 

B.  Monthly  billing 

Other,  deacribe 


Thank  you  for  your  cooperation  and  assistance. 
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Appendix  D 
Contained  1n  this  appendix  are  a  number  of  reports 
dealing  with  the  types  of  census  data  available  and  the  pro- 
cedures for  obtaining  the  data.   The  reports  are  listed  be- 
low in  the  order  in  which  they  appear. 

1.  1970  Census  Summary  Tape  User  Memorandum  No.  30 
(Revised)9 

2.  First  Count  Summary  Tapes  from  the  1970  Census 


of  Population  and  Housing 
3.   Summary  Tape  Processing  Centers 


11 
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Appendix  E 
Provided  1n  this  appendix  is  the  home  Interview 

questionnaire  used  in  the  Lafayette  Transportation  and  De- 

1  2 
velopment  Study.    With  a  few  minor  changes  this  type  of 

questionnaire  could  be  used  as  a  mail-in  questionnaire  for 

collecting  data  on  non-transit  users. 
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Appendix  F 
Contained  In  this  appendix  1s  a  11st  of  a  number  of 
transit  vehicle  manufacturers.   Also,  provided  is  a  sample 
specification  sheet  for  recording  information  on  each  vehicle 
type. 

List  of  Bus  Manufacturers 


2. 


4. 


Highway  Products,  Inc. 
789  Stow  Street 
Kent,  Ohio  44240 

Phone:   216-673-9821 

The  Flxlble  Co. 
Loudonvllle,  Ohio   44842 

Phone:   419-994-4141 

GMC  Truck  and  Coach 
Division  of  General  Motors 

Corporation 
Coach  Advertising  Department 
Pontlac,  Michigan   48053 

Phone:   313-335-4111 


(Makes  the  Twin  Coach) 

Seating  Capacity  Range 
(19-35) 


(Makes  the  Flxette) 

Seating  Capacity  Range 
(19-53) 

(Makes  GMC  Transit  Coaches) 

Seating  Capacity  Range 
(33-53) 


(Makes  the  Minibus) 


Minibus    Inc. 

Creative   Transportation    System 

7711    Paramount   Blvd.  Seating    Capacity    Range 


Pico   Rivera,    California      90660 

Phone:      213-723-9071 

East   Coast   Sales    Office: 
900   Ohio   Drive   S.W. 
Washington,    D.C.      20024 


(19-23) 


Phone:   202-638-5014 
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Motor  Homes  Inc. 
3709  West  Erie  Avenue 
Lorain,  Ohio  44053 

Phone:   216-245-9755 


(Makes  the  Ford  Courier) 

Seating  Capacity  Range 
(10-15) 


Metropolitan  Coach  Corporation   (Makes  the  Metropolitan 
4201  S.  Congress  Coach) 

P.O.  Box  3255 
Austin,  Texas   78704  Seating  Capacity  Range 

(Special  order  any  size) 
Phone:   512-442-1401 


<B4 


1.   Body  structure: 


_Chassis  body  or Integral 

Riveted  or Welded 

Length 
JJidth 

Standard  number  of  seat*  (and  scat  configurations  available) 


f.  Height,  ground  to  first  stop 

g.  Number  of  steps 

h.  Height,  ground  to  floor  (at  front  axle) 

i.  Flat  floor  (transit  only) 

J .  Headroom 

k.  Approximate  unloaded  weight 

1.  Weight  on  front  axle 

m.  Weight  on  rear  axle 


Suspension: 


_Wheelba«e 
_Traek  -  front 
Track  -  rear 


d.  Turning  radius  over  outside 

e.  Turning  radius  of  body  (front  corner) 

f.  Type  (air,  leaf-spring,  etc.) 


g.   Steering  manufacturer  and  aodel_ 
h.  Rear  axle  manufacturer  and  model_ 

3.   Engine  (recommended  for  given  specs): 

a.   Location        


b. 

Inline  or 

Trsnsverse 

c  . 

Manufacturer 

d. 
e. 
f. 

Gaa  or 
Configuration  (6,  V-6, 
Displacement 

Dlaael 
V-8,  etc.) 

3- 

Peak  hp/rpm 

h. 

Peak  torque/rpm 

Brakes : 


Typ« 

Total  area 


c.   Estimated  Ufa 
5.  Transmission: 


Manufacturer 
b.   Model 


c.  Type  (torque,  conv.,  3-speed,  etc.). 


FIGURE  Fl 
SAMPLE  SPECIFICATION  SHEET13 


I  ttD 


6.   Performance: 


Acceleration 
0-20  mph_ 
0-30  mph~ 
0-40  mph~ 


Maximum  grade_ 
Braking 


7.   Ventilation  and  lighting: 

a.  Heat  type  (recirculating  or  fresh  air)_ 

b.  Air  conditioning  capacity_ 


c.  Air  conditioning  type  (integral  w/  heat  or  other) 

d.  Candle-power   at   reading   plane 


8.   Other  specifications: 


a.  Seat  spacing 

b.  Aisle  width  " 


c.  Fuel  tank  capacity 

d.  Standard  tire  size 

e.  Front  axle  capaclty_ 

f.  Rear  axle  capacity 


g.   Estimated  fuel  mlleage_ 


9.   Typical  price  for  the  coach,  rounded  to  the  nearest  $1,000. 00. _ 
10.   Items  normally  considered  optional  equipment 


FIGURE  Fl  (Continued) 
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Appendix  G 
Provided  tn  this  appendix  are  the  bid  forms  and  speci- 
fications from  the  Greater  Lafayette  Public  Transportation 

1 4 

Corporation.    Forms  and  specifications  of  this  type  must 

be  developed  1f  federal  money  is  to  be  used  for  the  purchase 
of  new  equipment. 
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Appendix  H 
Contained  in  this  appendix  are  two  of  the  fourteen 

alternative  transit  systems  that  were  developed  in  the 

1  5 
Greater  Lafayette  Area  Bus  Transit  Study.    The  examples 

are  provided  to  show  how  alternatives  might  be  developed  and 

the  information  that  might  be  provided. 
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Alternative  No.   6 

System:     Six  18-23  passenger  air-conditioned  buses,   one  U5  passenger  air- 
conditioned  bus,   seven  12  passenger  air-conditioned  buses. 
Routes ,  Schedules :     Operations  during  peak  hours    (see   "Peek  Hours   on 

Existing  Routes")  will  be  on  the  existing  four  routes 
(Figure  10-1).     Headways  during  peak  hours  will  be  the 
sane  as  those  presently  existing  with  30  minute  head- 
ways on  the  Fairpark-Union  and  Monon-University  routes 
and  60  minute  headways  on  the  South  Street-Salisbury 
and  the  Kossuth- Purdue  Airport  routes. 
Operation  during  off  peak  hours  will  be  demand- 
responsive,  that  is  the  buses  on  duty  will  respond  to 
a  telephoned  request  for  service  with  the  telephoned 
request  handled  through  a  dispatcher.     There  would  be 
no  fixed  routes  or  schedules  during  thlB  period. 
Seven  buses  will  operate  during  off  peak.     Two  buses 
will  operate  before  6:00  a.m.     During  9:00  a.m.  to 
3:00  p.m.  seven  buses  will  operate.     During  6:00  p.m. 
until  8:00  p.m.  three  will  operate.     8:00  p.m.  to 
11:00  p.m.  two  buses  will  operate. 
Estimated  Costs: 

Vehicle  Operating  Cost: 

Peak  hours:     Assume  operation  from  6:30-9:00  a.m.  and  3:00- 
5 i 30  p.m.  on  all  routes  except  Monon-Unl varsity  where  the  peak 
win  be  6:30-9:00  a.m.  and  1:00-5:30  p.m. 
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FUTURE   10-1 
FBSBENTLY  SCHEDULED  EBJB  ROUTES 
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Peak  Hours : 

t (Fair park -Union  -   11.9  mile  route  x  2  buses  x 

5  trips)   +   (South  Street-Salisbury  -   12. U  mile 

route  x  1  bus  x  5  trips)    +  (Kossuth-Purdue  Airport   - 

10.5  mile  route  x  1  bux  x  5  trips)   +  (Monon- 

University  -  9-6  mile  route  x  2  buses  x   7  trips)]  x 

$.07/mile  =  $25. 75 /day;   $25.75/day  x  6  days  x 

52  weeks  -  $  8,03U.9U 

Off  Peak  Hours : 

[(7  buses  x  12  miles  per  hour  x  7  hours)  + 

(3  buses  x  12  miles  per  hour  x  3  hours)   + 

(2  buses  x   12  miles  per  hour  x  5  hours)]  x 

$.07/mile  =  $57.12;   $57.12/day  x  6  days  x 

52  weeks  -  17,821. UU 

^Drivers  Salaries: 

113  driver  hours  per  day  x  6  days  x  52  weeks  x 

$3.U5/hour  -  121,633-20 

Operating  Expenses:  58,500.00 

Dispatcher:  10,800.00 

Capital  Recovery  Cost   for  Facilities:  11,300.00 

Capital  Recovery  Cost  for  Vehicles: 

(6  buses  @  $13,152)   +  (1  bus  @  $36,000)   + 

(7  buses  @  $8,000);    ($78,912  x  .21632)  + 

($36,000  x   .1U903)   +  ($56,000  x   .38803)   -  M*, 165. 00 

Capital  Recovery  Cost  -  Radios,  Tare  Boxes: 

(Ik  Radios  6  $500.00)+($l,500  Base  Station)  + 

(lU  Far*  Bcsm  f  $220.00);  $11,580  x  .IU903  -  1,725.77 
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Yearly  Radio  Maintenance:     1(#  x  $8,500  -  8$0.00 

Total  System  Cost  (per  year)  $271*,830.35 

•Includes  15^  for  vacation,  sick  leave,  F.I.C.A.,  unemployment , 
hospitalization,  etc. 

This  alternative  utilizes  six  medium  size  buses  and  seven  mini  buses. 
The  operation  is  on  fixed  routes  and  schedules  now  existing  during  the 
peak  hours  and  a   "demand-responsive"  system  at  all  other  periods.     The 
"demand"  for  service  will  be  by  phone  through  a  dispatcher.     The  level  of 
service  will  be  considerably  higher  than  present  but  the  cost  is  also 
proportionately  higher.  The  fare  necessary  to  support  the  total  annual 
cost  from  the  fare  box  is  $.58.     The  fare  to  support  the  annual  operating 
cost  from  the  fare  box  is  $.U9  assuming  ridership  remains  the  same  as  the 
present. 
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Alternative  No.  ik 

System;  Twelve  33  passenger  air-conditioned  buses,  one  U5  passenger  air- 
conditioned  bus. 

Routes,  Schedules;  Seven  fixed  routes  radiating  from  downtown  Lafayette 
are  shown  in  Figure  10-3-  This  is  the  result  of 
combining  and  extending  existing  routes  to  more 
effectively  use  equipment.  Although  this  alternative 
requires  twelve  buses,  it  has  the  best  coverage  and 
20  minute  service  to  most  incorporated  areas. 
The  present  Monon-University  route  will  be  expanded 
to  include  Purdue  Airport  and  provide  20  minute 
headways.  This  results  in  an  elimination  of  the  need 
for  the  old  Purdue  Route. 

The  Union  Street  Route  is  expanded  to  extend  out 
Greenbush  to  the  Green  Acres  Apartment  area.  The 
Fairpark-Union  route  if  changed  to  provide  two  way 
service  on  Ninth  Street  including  Central  Catholic 
High  School  and  the  Norma  Jean  Subdivision.  Twenty 
minute  service  is  provided.  The  Salisbury  route  is 
improved  and  expanded  with  20  minute  headways.  The 
route  includes  major  apartment  complexes  and  Purdue 
University.  The  route  uses  the  Harrison  Bridge  to 
reduce  travel  time  to  downtown  Lafayette.  The  South 
Street  route  is  modified  and  extended  to  K-Mart.  It 
has  Uo  minute  headways. 

The  Kossuth  route  is  dropped,  completely  eliminating 
the  old  Purdue  Kossuth  Route.  Two  way  service  is 


t.  IU 
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figure  10-3 
seven  proposed  routes  for  extended  area  coverage 


High  School,   Tecumceh  Addition,   and  Woolco.      Forty 

minute  service  is   provided. 

Estimated  Cost: 

Vehicle  Operating  Cost: 

k  Buses   -  Monon-University: 

32U  route  miles  per  day  x  6  days  x  52  weeks 

x  $.12/mile  =  $12,230.56 

I*  Buses   -  Salisbury-K-ftart-Woolco: 

1*32  route  miles  per  day  x  6  days  x  52  weekB 

x  $.12/mile  -  16,17U.08 

k  Buses   -  Greenbuah -South  9th  Street: 

1*10  route  miles  per  day  x  6  days  x  52  weeks 

x  $.12/mile  -  15,350.U0 

•Drivers  Salaries: 

12  bases  x  16  hours  per  day  x  6  days  x  52  weeks 

x  $3."»5/hour  =  206,668.80 

Operating  Expenses:  58,500.00 

Capital  Recovery  Coat  for  Facilities:  11,300.00 

1 
Capital  Recovery  Coat  for  Vehicles: 

(12   buses  •  $26,500)+(l  bus  0  $36,000); 

taJ^.OCO  x   .11*903  -  52,756.62 

Capital  Recovery  Cost  -  Radios,  Par*  Boxes: 

(13  Radios  x  $500.00) +($1,500  Base  Station)  + 

(13  fare  Boxes  x  $220.00)  -  $10,860  x  .1U903  -  l,6lB.l*7 

Yearly  Radio  lteintenance:     10*  of  $8,000  -  800.00 

Total  System  cost  (per  year)  $375,398.93 

•Includes  xyf,  for  vacation,  sick  leave,  7.I.C.A.,  unemployment 
hospitalisation,  ate. 
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The  system  utilizes  twelve  full  size  buses  to  greatly  increase  the 
area  served  and  the  level  of  service. 

The  total  annual  system  cost  is  approximately  $375*000.00.  To  support 
this  system  entirely  from  the  fare  box  would  require  a  fare  of  $.88.  To 
support  the  annual  operating  cost  from  the  fare  box  would  require  a  far* 
of  $.72  assuming  present  level  of  riders hip  is  continued. 
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Appendix  I 
Contained  in  this  appendix  is  the  preliminary  UMTA 
Grant  application  from  the  Lafayette  study.    This  infor- 
mation 1s  provided  to  show  the  amount  of  information  required 
as  well  as  the  detail  necessary  for  each  part  of  the  appli- 
cation.  The  appendices  to  the  preliminary  application  have 
been  omitted. 
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Appendix  J 
Provided  1n  this  appendix  is  the  13(c)  agreement  signed 
by  the  Union  and  the  Greater  Lafayette  Public  Transportation 
Corporation.    This  example  is  provided  to  show  the  type  of 
Information  that  might  be  contained  1n  a  13(c)  agreement. 
This  agreement  must  be  signed  if  federal  money  1s  to  be 
obtai  ned. 
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Appendix  K 
Provided  in  this  appendix  is  a  sample  contract  for 
the  purchase  of  transit  operations  from  a  private  operator 

1  g 

by  a  transit  authority.    The  important  thing  to  note  here 
1s  the  number  of  items  that  must  be  specified  and  the  de- 
tail. 


IS\ 


RHODE  ISLAND  PUBLIC  TRANSIT  AUTHORITY 

lltf  Hoentfcxi  Tturt  BufxHne; 

Providence.  R.  L  0X103 

wautsr  c  WW.  11..  CMm.  Hay  26,   I960 

WMVn  C.  KAOAM.  Vtoo  Otbw 

Atrtnia  i.  ootoa.  la 
nun  ooamsatq 

MNB  1   MCOMK.  U. 
IAMB  ■.  BMWAABS.  l*er*taiT 

United  Transit  Ceammny 
380  Melrose  Sir— I 
Providence,  Rhode  Island 

Centloaeni 

This  letter  of  Intent  will  oonf Ira  the  oral  understanding  which  we 
reached  with  you  on  April  30,  1960,  as  follows s 

1.  On  or  before  November  1,  196S  (hereinafter  referred  to  as  the 
"Acquisition  Date*),  we  shall  purchase  for  $2,700,000  (subjeot  to  the 
adjustments  provided  for  In  paragraph  7  hereof)  all  of  your  good  will  as  the 
operator  of  the  public  bus  transportation  system  now  operated  by  you  In  the 
Greater  Provldenoe  Metropolitan  area.  Including  all  operational  records  as 
contrasted  with  strictly  corporate  records,  and  also  all  of  your  tangible 
property,  both  real  and  personal,  whether  or  not  referred  to  In  your  reaords, 
free  and  clear  of  liens,  charges,  and  encumbrances  (other  than  any  leases  of 
your  property  heretofore  made  by  you  in  the  ordinary  oourse  of  your  opera- 
tions and  other  than  as  provided  in  paragraph  2  hereof),  excepting  only 

(a)  the  following  112  buses  (less  fare  boxes  and  radio  equipment 
therein,  which  are  not  to  be  excepted) I 

28  Twin  Coaoh  Model  44-D,  44-passenger  gas  buses,  acquired  new  in 
1947; 

23  Originally  Pullman  Standard  trolley  ooaohes,  44-passenger, 
acquired  new  in  1943-1946  and  subsequently  oonverted  In  1983-1957  to 
dlesel  buses  by  the  installation  of  Leyland  dlesel  engines}  and 

63  Used  0MC  dlesel  buses  purohased  from  Public  Service  Coordinated 
Transport 
(which  112  buses  are  hereinafter  referred  to  as  the  'Excluded  Buses") j  and 

(b)  that  portion  (not  to  exceed  61**)  of  the  nearly  reotangular  traot 
of  land,  having  an  area  of  about  171,160  square  feet  (which  traot  is  herein- 
after referred  to  an  'Lot  12'),  in  Providence  located  on  Melrose  Street 
between  Longfellow  Street  and  Roger  Williams  Avenue  and  presently  used  for 
employee  parking  and  for  the  operations  of  United  Truck  and  Bus  Service  Co. 
(hereinafter  referred  to  as  "United")  which  is  indioated  on  Exhibit  A  hereto 
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United  Transit  Company 
Pago  Two 
May  26.  1965 


by  the  words  "To  be  Retained  by  the  UTC"  (which  portion  of  Lot  12,  together 
with  the  buildings  and  Improvements  thereon,  is  hereinafter  referred  to  as 
the  "Excluded  Realty"). 

2.  With  respect  to  the  portion  of  Lot  12  which  is  to  be  oonveyed  to 
us,  except  only  in  the  oase  of  the  transfer  thereof  by  us  to  someone  to  whom 
we  shall,  as  part  of  the  same  transaction,  transfer  the  major  portion  in  value 
of  tha  assets  to  be  acquired  by  us  from  you  on  the  Acquisition  Date,  you  shall 
have  a  right  of  first  refusal,  which  shall  be  assignable  by  you  only  to  United 
and  which  shall  terminate  upon  (a)  the  transfer  of  the  Excluded  Realty  by 
you  to  anyone  other  than  United  or  (b)  the  transfer  of  the  Excluded  Realty 
by  United  to  anyone.  So  long  as  said  right  of  first  refusal  remains  in  effect 
and  so  long  as  Melrose  Street  abutting  the  Excluded  Realty  remains  unim- 
proved, the  portion  of  Lot  12  which  is  to  be  conveyed  to  us  on  the  Acquisition 
Date  shall  be  subject  to  an  easement  of  access  to  the  Excluded  Realty  in  favor 
of  the  Excluded  Realty. 

3.  With  respect  to  the  Excluded  Realty,  except  with  respoct  to  a 
transfer  to  United  as  permitted  in  paragraph  2  above,  we  shall  have  a  right 
of  first  refusal,  assignable  to  any  person  who  shall  acquire  the  major  portion 
in  value  of  the  assets  to  be  acquired  by  us  from  you  on  the  Acquisition  Date. 

4.  Commencing  on  the  Acquisition  Date  you  shall  lease  to  us  the 
Excluded  Buses  at  a  rental  of  $55  per  month  per  bus.  During  the  term  of  such 
lease  we  shall  maintain  the  buses  (including  tire  rental)  at  our  expense. 
Whether  a  minimum  rental  term  is  to  be  guaranteed  by  us,  and,  if  so,  the  length 
of  such  minimum  rental  term,  will  be  the  subject  of  further  negotiations 
between  us  after  we  have  received  a  delivery  schedule  for  the  107  new  buse3 
with  which  we  intend  to  replace  the  Excluded  Buses. 

5.  We  shall  lease  to  you  office  space  in  the  Body  Shop  and  Office 
Building  on  such  terms  and  conditions  as  may  be  agr**4  upon. 

6.  We  shall  furnish  to  United  substantially  the  same  repair  services 
which  are  now  furnished  by  you  to  United,  in  consideration  of  United's  pay- 
ment to  us  of  our  costs  plus  one  half  of  the  difference  between  our  costs  and 
United's  charges  to  its  customers. 

7.  You  represent  to  us,  and  we  understand,  that  you  will  own  on  the 
Acquisition  Date  all  of  the  real  property  and  all  of  the  buses  which  you 
owned  on  September  30,  1964,  and  thax.  the  only  differences  between  the  tangi- 
ble personal  property  owned  by  you  on  September  30,  1964,  and  such  property 
to  be  owned  by  you  on  the  Acquisition  Date  will  result  from  wear  and  tear  and 
dispositions  and  substitutions  made  in  the  ordinary  course  of  your  operations. 
An  inventory  of  tangible  personal  property  other  than  buses  shall  be  taken 
Jointly  by  representatives  of  you  and  u.'t  as  of  the  Acquisition  Date  ;  and  to 
the  oxtent  that  the  tangible  personal  property,  other  than  buses,  to  be 
acquired  is  found  to  be  greater  or  i  ^s  than  such  property  owned  by  you  on 
September  30,  1964,  said  purchase  price  of  $2,700,000  shall  be  adjusted  as 
follows:  Property  acquired  since  September  30,  1964,  shall  be  valued  at  the 
actual  cost  thereof  to  you  or  the  replacement  cost  as  of  the  Acquisition  Date, 
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whichever  is  lower;  and  property  disposed  of  since  September  30,  1964,  shall 
be  valued  at  the  actual  proceeds  therefrom  received  by  you. 

8.  We  shall  not  assume  any  of  your  liabilities  except  as  we  may  be 
required  to  do  so  by  the  provisions  of  seotion  39-18-17  of  the  General  Laws 
and  except  as  to  supply  contracts,  leases  of  real  property  in  which  you  are 
the  lessee,  and  other  liabilities  to  which  you  have  subjected  yourself  in 
the  ordinary  course  of  your  operations  as  operator  of  a  public  bus  trans- 
portation system  under  agreements  to  the  benefits  of  which  we  shall  become 
entitled  on  the  Acquisition  Date. 

9.  The  obligations  of  both  of  us  hereunder  and  under  the  formal 
agreement  which,  it  is  contemplated,  will  supersede  this  letter  of  intent, 
are  subject  entirely  to  the  condition  that  we  be  successful  in  our  efforts 
to  raise  the  money  necessary  to  consummate  the  acquisition  of  the  UTC's 
property  as  herein  provided.  (It  is  recognized  that  the  success  of  such 
efforts  will  depend  upon  the  successful  marketing  of  our  revenue  bonds,  whloh 
in  turn  will  depend  upon  the  approval  of  our  application  of  an  HHFA  grant  in 
twice  the  amount  of  the  (819,000  appropriation  recently  made  by  the  Rhode 
Island  General  Assembly. ) 

10.  You  shall  not,  without  our  consent,  except  as  may  be  required  by 
law,  prior  to  the  Acquisition  Date  make  (a)  any  further  changes  in  your  super- 
visory personnel  or  (b)  any  substantial  changes  in  your  transportation  oper- 
ations (other  than  such  changes  as  you  have  customarily  made  in  the  past  to 
meet  changing  seasonal  conditions). 

If  you  agree  that  the  foregoing  correotly  states  the  understanding 
between  us,  please  sign  and  return  the  enclosed  carbon  copy  hereof. 


By 


RHODE  ISLAND  PUBLIC  TRANSIT  AUTHORITY 
(Chairman)  ""  ' 


The  foregoing  correctly 
states  the  understanding 
between  us. 

UNITED  TRANSIT  COMPANY 

(President) 
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Appendix  L 
Contained  in  this  appendix  are  the  authors'  suggestions 
for  future  research  in  the  area  of  bus  transit  planning  and 
operation.   These  suggestions  are  aimed  at  providing  in- 
formation to  the  small  transit  firms  that  usually  have 
little  money  and/or  personnel  for  doing  original  research. 


Recommendations  for  Research 
In  gathering  information  for  the  development  of  this 
report  a  number  of  areas  v/ere  found  to  be  lacking  adequate 
Information.   These  areas  should  provide  excellent  topics 
for  future  research. 

1.  There  is  a  definite  need  for  information  on  the 
design  of  fixed  route,  fixed  schedule  bus  systems  for  small 
urban  areas.   In  particular,  Information  is  needed  on  ways 
to  approach  routing  and  scheduling  and  the  type  and  sources 
of  data  on  which  to  base  this  routing  and  scheduling. 

2.  Another  area  of  need  is  for  verification  of  meth- 
ods to  be  used  in  marketing  bus  transit  in  small  urban  areas 
Information  is  needed  on  techniques  which  might  be  used  to 
promote  major  system  changes  once  transit  planning  is  com- 
plete.  Also,  needed  is  information  on  techniques  to  be 
used  in  an  on  going  promotional  program. 

3.  Information  is  needed  concerning  the  use  of  spec- 
ial services  by  publicly  owned  bus  systems  in  small  urban 
areas.   Included  here  would  be  the  legal  restrictions  on 
publicly  owned  systems  governing  the  use  of  such  services 
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as  charter  service,  special  school  routes,  etc.   Information 
on  setting  up  and  promoting  these  special  services  is  lack- 
ing. 

4.   Research  should  be  done  to  develop  a  planning  pro- 
gram that  can  be  used  by  bus  systems  in  small  urban  areas. 
The  program  should  cover  such  things  as  organizational 
needs,  staff  and  space;  when  and  how  to  collect  data  as 
well  as  what  type  of  data  to  collect;  and  how  to  analyze 
the  data.   The  program  must  be  aimed  at  the  small  firm  that 
has  limited  personnel  to  work  on  the  planning  program. 
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Appendix  M 


Notes  for  Appendices 

Comprehensive  Planning  Organization,  Job  Number  6103, 
Transit  Survey  (801  Co  Administration  Center,  San  Diego, 
California  92101 ,  March,  1970),  p.  52. 

2 
Institute  for  Urban  Transportation,  Graduate  School 

of  Business,  Indiana  University,  Mass  Transit  Management: 

A  Handbook  for  Small  Cities,  Di  rector  George  M.  Smerk 

(Bloomlngton ,  Indiana,  Febru ary,  1971),  p.  273. 

3 
Kenneth  J.  Dueker  and  James  Stoner,  Mass  Transit 

Technical  Study:   Iowa  City  (Institute  of  Urban  and  Regional 
Research,  The  University  of  Iowa,  Iowa  City,  Iowa, 
September,  1971),  pp.  26-27. 

4 

The 


rJ 
Grea 
d1 rector 


oint   Highway   Research    Project,    Purdue  University, 

ter  Lafayette   Area   Bus    Transit   Study,  Project 

Kenneth   W.    Heathlngton    (Civil    Engrg.  Bldg.,    Lafay- 
ette,   Indiana      47907,    April,    1971),    pp.    173. 


Ibid 
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CE  664,  Urban  Transportation  Planning,  Term  Project, 
Purdue  University,  Greater  Lafayette  Area  Bus  Study, 
Professor  Kenneth  W.  Heathington  ( C 1 v i 1  Engrg .  Bldg.  ,  La- 
fayette, Indiana   47907,  January,  1971),  p.  76. 

7. 


Ibid 


15 


8 


Joint   Highway   Research    Project,    pp.    209-213 


1970 
T¥a7fi 


First 
and   H 


"U.S. 
Census 
Ington 

10U.S. 

Count 

ousi  ng 


Department  of  Commerce,  Bureau  of  the  Census, 
Summary  Tape  User  Memorandum  No.  30  (Revised) 
D.C.   20233,  February  28,  1972),  pp.  1-5. 
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